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INTRODUCTION 


As a continuation of the studies of reference 1, three full-scale 
helicopter rotors have been tested in the Ames Research Center 40- by 
80-foot wind tunnel. All three of them were two-bladed, teetering 
rotors . 

One of the rotors incorporated the NACA 0012 airfoil section over 
the entire length of the blade. This rotor was tested at advance ratios 
up to 1.05. Both of the other rotors were tapered in thickness and 
incorporated leading-edge camber over the outer 20 percent of the blade 
radius. The larger of these rotors was tested at advancing tip Mach 
numbers up to 1.02. 

Data were obtained for a wide range of lift and propulsive force, 
and are presented without discussion. 



NOTATION 


Positive direction of forces and moments are shown in the following 
sketch. 






coefficients in the representation of rotor blade 
cyclic pitch, that is, 0 « -A. cos f -B. sin f , 

8 A S 

deg 

first harmonic flapping coefficients relative to 
shaft normal plane, deg 



ALPHA CONTROL 


ALPHA SHAFT 

Xare 

V 

tare 

CH 

CLR 

C 1 

tare 

C 

tare 

CMX 

CMXB 

CMY 


angle of attack of control axis (swash plate) 

% 

relative to tunnel centerline; positive tilted aft, 


ALPHA CONTROL ® ALPHA SHAFT -Bj , deg 

s 

angle of rotor shaft from vertical, positive is shaft 

tilted aft, deg 

(Drag) 

tare 

qS 


(Lift) 


tare 


qS 

rotor propulsive force coefficient in shaft 
* C 

system, _JH 
a 

rotor lift coefficient in wind axes system, 


axes 


LIFT 

pS (fiR) 2 


(Rolling moment 


tare) 


q S R 


(Pitching moment ) 
tare 

q S R 


resultant rolling moment coefficient about rotor center 

in wind axes system, rollln 8 moment > \ 

pS(OR) 2 R 0 

rolling moment coefficient about rotor center in shaft 
axes system 


resultant pitching moment coefficient about rotor center 
C 

pitching moment , m y 
pS(ftR) 2 R ° 



CMZ 


C 

n tare 

CP 

CPO 


CQ 


CT 


CXR 


C 

y 

tare 

CYR 


M(l) (90) , M,AT 

q 

R 

S 


resultant yawing moment coefficient about rotor center 

CL 

in wind axes system, yawing moment , a; 

pS(pR) 2 R a 

(Yawing moment tare ) 

___ 

rotor power coefficient, power 

p S(J2R) 3 

profile power coefficient, 

CPO » CP - (CLR) 2 a - CXR (V/OR) 

2(V/OR) 

rotor torque coefficient (shaft axes yawing moment 
coefficient) 

rotor thrust coefficient (shaft axes lift coefficient) 

rotor propulsive force coefficient in wind axes 

system, - Drag 

pS (JJR) 2 

(Side force tare ) 

— 

C Y 

rotor side force coefficient, side force , R (same 

p S (fiR) 2 a 

in both wind axes and shaft axes systems) 

rotor blade tip Mach no. at 90° azimuth position 

2 2 

free stream dynamic pressure, 1/2 PV , Ib/ft 
rotor radius, ft 

2 

reference area, (no. of blades )x (blade chord)x(rotor radius)ft 
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T 


THETA 

V 

V/OR 

P 

fl 

a 


free stream temperature, deg R 
collective pitch at .75R, deg* 
free stream velocity, ft/sec 
advance ratio, V/QR 

3 

air density, slug/ft 

rotor rotational speed, radians/sec 

rotor solidity, S 


0^ cyclic pitch, deg* 

0^ blade twist, deg*, from center of shaft to blade tip 

0 . collective pitch at 2.33 ft radial distance from 

grip 

hub center, deg 

*Pitch angles are measured from a plane perpendicular to the rotor 
shaft to the line of zero lift of the airfoil section. 


MODEL DESCRIPTION 
General 

Figure 1 is a general view of the rotor system installed in the wind 
tunnel test section. Rotor shaft angle-of-attack was remotely controlled 
using an extendable tall strut. Rotor power was provided by a 1500 HP 
variable frequency electric motor inside the faired body. Collective 
and cyclic pitch were remotely controlled and monitored from the control 
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room. First harmonic rotor flapping coefficients relative to the shaft 
were obtained from electronic flapping resolvers. 

Rotors 

Three sets of blades were used for these investigations. The 34 ft 
blades had NACA 0012 airfoil sections. The 44 ft and the 48 ft blades 
were tapered linearly in thickness from .8R to the tip, which was ap- 
proximately the NACA 21006 airfoil. The tip airfoil is described in 
detail in figure 2. The dimensional information related to the rotors 
is given below. 


Parameter 

Rotor No. 1 

No . 2 

No. 3 

Rotor radius, ft 

24.0 

22.0 

17.0 

Blade chord, ft 

1.75 

1.75 

1.75 

Cutout radius, ft 

2.04 

2.04 

2.04 

Rotor solidity 

.0464 

.0506 

.0656 

2 

Reference area, ft 

84.0 

77.0 

59.5 

Blade twist, linear, deg 

-10.9 

-1.83 

-1.42 

Blade taper ratio 

1.0 

1.0 

1 . 0 

Hub precone angle, deg 

2.75 

2.75 

2.75 

Moment of inertia, about flapping 
hinge, ft-lb-sec^, per rotor 

2289 

1995.2 

1361.6 

Number of blades 

2 

2 

2 

Airfoil 

NACA 0012* 

NACA 0012* 

NACA 0012 

A standard UH-1D transmission 

and rotor shaft 

were used in 

con- 


junction with a speed increasing transmission to match the motor speed 



to the UH-1D transmission. The rotor was controlled by a modified UH-1B 
control system. 

*These thin tip blades were NACA 0012 from the root to .8R, and 
linearly tapered in thickness from .8R to the 6% thick tip. The zero 
lift line of the cambered tip sections was varied such that the linear 
twist distribution was maintained. (See figure 2.) 

OPERATING PROCEDURES 

Tunnel speed and rotor rotational speed were adjusted to obtain the 
desired advance ratio and advancing tip Mach number. At each combination 
of shaft angle and collective pitch, the cyclic pitch was adjusted to 
minimize first harmonic blade flapping, and data were then recorded. Col- 
lective pitch or shaft angle was then changed and the above procedure 
repeated until a limit was reached in motor power, control position, or 
structural loading. 

Data Reduction 

Six-component forces and moments were measured by the wind tunnel 
balance system. Tare corrections were applied to the balance data to 
account for forces and moments produced by the exposed model support 
struts, the faired body and the rotating hub. All rotating hardware 
inboard of the 2.66 ft radius station were included in the tares. The 
tares were applied based on wind tunnel dynamic pressure and shaft angle. 



Rotor downwash effects on the tares were neglected because of a lack of 
confidence in any known technique for assessing their magnitude. The 
tares used are listed below in equation form. 

For Rotor No. 1: 

C “ -0.8898 + 1.0521 cos a + 0.3913 sin a 
tare 3 s 


C *= 0.9456 - 0.7869 cos a + 0.1288 sin a 

tare 3 s 


C - 0.4623 - 0.4933 cos a + 0.1732 sin a 
m tare 8 5 


0 =* 0.0178 - 0.0215 cos a + 0.0257 sin a 

y tare 8 £ 


n 


0 . 


tare 


C = 0.00246 - 0.000446 cos a - 0.01813 sin a 
tare 8 s 


For Rotors No. 2 & 3: 


— (-29.740 + 39.39 cos a + 29.33 sin a 

8 a 


tare 


s 

+ . 0311q + 240.54 a 3 - 90.96 a 4 

8 radians s radians 

- 1046.3 a 5 + 193.68 a 6 ) 

s radians s radians 



c - -(59.895 - 49.767 cos a + 6.456 sin a 

D s x s s 

tare 

+ .0466q + 38.975 a 3 + 336.69 a 4 

s radians s radlans 

+ 102.92 a 5 - 754.89 a 6 ) 

sradians Sradians 


C * -(-419.97 + 470.78 cos a + 292.20 sin a 
nr s s s 

tare 

- 2 . 312q - 2072.3 a 3 + 4381.0 a 4 

Sradians s ra dians 

+ 10514.9 a 5 - 9448.1 a 6 ) 

s radlans s radians 


C = —(2.989 - 3.983 cos a - 2.191 sin a 

y^ s' s s 

■'tare 

+ . 009 q + 126.06 a 3 + 160.65 a 4 

s radlans s radians 

- 1301.7 a 5 - 2634.1 a 6 ) 

Sradians s radians 


tare 


-(-72.312 + 79.817 cos a + 15.230 sin a 
n^ s s s 

- . 1695q - 642.46 a 3 - 1237.31 a 4 

Sradians s radians 

+ 1215.98 a 3 + 4080.31 a 6 ) 

s radians s radians 


C, = -((-27.709 +41.964 cos a - 4.227 sin a 
l t s" s s 

tare 

- .210q - 351.91 a 3 ^ - 812.0 a 4 

Sradians Sradians 

+ 637.27 a 5 + 1063.68 a 6 

s radians s radians 


The control axis angle of attack (ALPHA CONTROL) was determined by 
the equation 

ALPHA CONTROL * ALPHA SHAFT - B, 
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where longitudinal cyclic, B. , was obtained from model instrumentation. 

S 

The total torque coefficient, C^, was derived from tunnel balance moment 

, r o 

data. The term ^P G was computed by the equation 

° 2 
CPO - CP - q(CLR) - CXR(V/OR) 

2 (V/OR) 

This equation is based on the assumption of uniform downwash distribution 
over the rotor disk. 

Tabulated data are presented in both the wind and shaft axes systems. 
All data are referenced to the rotor hub center. 

Data Presentation 

Test conditions for the rotors are illustrated on the Rotor Velocity 
Diagrams shown in Figure 3. Numbers adjacent to the symbols on these 
diagrams refer to table numbers which present the data for that condition. 

Tabulated data are presented in both the wind axes and shaft axes 
systems . 

Although the technique used in these tests was directed toward ob- 
taining data with a^ “= b^ =0, some data were recorded wherein flapping 

s s 

was not zero. Of those data, only those for which |a^ f or | | was 

s s 

greater than .2° are so noted and listed in the tabulated data. 

References 

1. McCloud, John L. Ill, Biggers, James C., and Stroub, Robert H.: 

An Investigation of Full-Scale Helicopter Rotors at High Advance 
Ratios and Advancing Tip Mach Numbers. NASA TN D-4632, July, 1968. 
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Figure 1.- GENERAL VIEW OF ROTOR SYSTEM. 




Figure 2.- UPPER AND LOWER SURFACE COORDINATES OF BLADE TIP AIRFOIL SECTION 

FOR ROTORS NO. 1 AND 2 
All dimensions are in inches 










ROTOR SCALE DATA * PROGRAM LA 2430 * WIND AXES 
Table 1-1. Rotor No. 1, V/OR = .30, M(1.0, 90) = .79 


07 / 23/68 PATGE 7 
TIME 478.35 


TEST 288 . i RUN 7 


WIND AXES COEFFICIENTS, BASED ON ROTOR BLADE AREA AND ROTOR TIP SPEED 


PT. 

14. 

ALPHA 

SHAFT 

-5.0 

ALPHA 

CONTROL 

“-8.4 

CLR CXR CYR 

0.051042 0.002568 -0.001276 

' CMX ' CMY “ 

0.000074 -0.001055 

CM2 

0.002799 

... cp 

0.0026220 

CPO 

0.0016538 

V/OR 

0,298 

HtAT 

0.790 

~Ar 
.6 . 

~s^> 

14. 

"15. 

*^5 nr 

-10.0 

0 *0696 1 2 0,004637 —O , 00 1616 

-0.000009 -0.001229 0.003850 

0^O035T34 

0.0017465" 

“01500 

0.780 

.2 

16. 

16. 

-5.0 

-11.7 

0.083975 0.006965 -0.002005 

-0.000068 0.000475 

0.005119 

0.0048717 

0.0022472 

0.298 

0.790 

- .1 

18. 

17. 

-10.0 

-14.1 

0.041437 0.005676 -0.000734 

-0.000403 -0.001072 

0.003689 

0.0034549 

0.0016240 

0.299 

0.78? 

,8 

16. 

' 18". 

^10.0 

-T574 

"OVG&0330 6.009626 -0.000829 

-0.000664 -0.001306 

0.005212 

0.0049584 

0.0017851 

0.300 

0.786 

.6 

18. 

19. 

-10.0 

-12.5 

0.024051 0.002354 -0.000851 

-0.000148 -0.000851 

0.002502 

0.0022614 

0.0015147 

0.298 

0.786 

.8 

14 . 

20. 

-10. 0 

-11.0 

0.005556 -0.000825 -0.000783 

-0.000087 -0.000559 

0.001460 

0.0012243 

0.0014666 

0.297 

0.789 

.8 

12. 

Z1 * 

-15. D 

" i i « 2 

0.017512 0.002733 -0.000712 

-0.00049? -0.000137 

0.002596 

0.0023464 

0.0015057 

0.299 


.7 

16. 

22. 

-15.0 

-19.3 

0.034167 0.007581 -0.000511 

-0.000848 -0.001018 

0.004228 

0.0040008 

0.0016396 

0.300 

0.788 

.9 

18. 

23. 

-15.0 

-20.9 

0.050058 0.012464 -0.000577 

-0.001292 -0.001320 

0.005888 

0.0056643 

0.0017362 

0.300 

0.786 

.6 

20. 

24 . 

-5.0 

-6.9 

0.D3067I 0.000862 -0.000943 

0.000094 -0.000138 

0.002030 

0.0018685 

0.0015376 

0.299 

0.788 

.7 

12. 

25. 

-5.0 

-5.6 

0.012428 -0.000611 -0.000849 

0.000075 -0.000655 

0.001498 

0.0013534 

0.0015223 

0.296 

0.790 

.8 

10. 

26. 

0.0 

-1.5 

0.040323 -0.001729 -0.001402 

0.000250 -0.000789 

0.001265 

0.0011344 

0.0015245 

0.299 

0.788 

.8 

10. 

ZT. 

0.0 

-2.8 

0.059234 -0.001814 -0.001919 

0.000384 -0 .001 146 

0.001551 

0. 0013702“ 

0 .0016352 

‘0.297 

"01791“ 

.7 

12. 

28. 

0.0 

-4.5 

0.078254 -0.001343 -0.002413 

0.000440 -0.001197 

0.002139 

0.0019386 

0.0018645 

0.299 

0.789 

0,0 

14 . 

29. 

0.0 

-6.4 

0.094102 -0.000070 -0.002997 

0.000426 -0.001402 

Q. 003168 

0.0029558 

0.0022886 

0. 299 

0.789 

- *3 

1 6. 

30. 

0.0 

-0.3 

0.019694 -0.001579 -0.001315 

0.000192 -0.000589 

0.001205 

0.0010828 

0.0015209 

0.297 

0.792 

.7 

8. 

31. 

4.0 

3.4 

0.042841 -0.004535 -0.002352 

0.000482 -0.000721 

0.000380 

0.0003431 

0.0015473 

0.297 

0.791 


8. 

32. 

4.0 

1.8 

0.061487 -0.005792 -0.002753 

0.000535 -0.000950 

0.000286 

0.0002490 

0.0016790 

0.298 

0.789 


10. 

33 . 

4.0 

0.2 

0.080812 -0.006906 -0-003299 

0. 000555 -0.001244 

0.000494 

0.0004407 

0.0019920 

0.298 

0T7¥9" 


12. 

34. 

4.0 

-1.6 

0.096365 -0.006799 -0.003751 

0.000715 -0.001163 

0.001163 

0.0010647 

ft ft A ftlg 

0.300 

0.786 

- .2 

14 . 


~ 14 



ROTOR SCALE DATA * PROGRAM LA2430 * MIND AXES 


03/19/68 PAGE 5 

TIME 848.41 


Table 1-2. Rotor No. 1, V/OR * .30, M(1.0, 90) = .85 


TEST 288.0 RUN 3 


Wind axes coefficients, based on rotor FlAde areaano rotor tip Speed 



ALPHA 

ALPHA 











PT. 

SHAFT 

CONTROL 

CLR 

CXR CYR 

CMX CMY 

CMZ 

CP 

CPO 

V/OR 

M»AT 

A 1 

■ e grip 

1. 

-5.0 

-7.3 

0.029615 

0.001078 -0.001282 

0.000380 -0.000334 

0.002062 

0.0019000 

0.0015069 

0.302 

0.848 

s 

1.0 

12. 

2. 

-5.0 

-8.7 

0.048920 

0.002887 -0.001518 

0.000359 -0.000430 

0.002843 

0.0026723 

0.0016161 

0.302 

0.848 

.7 

14 . 


-5.0 

-IF. 3 

0 .067184 

0.005046 -0.001743 

0.000265 -6 . 0004 15 

"6.503830 

0.0036759 

0700X809 1 

0.3O1 

0052 

,6 

16. 

4 * 

-5.0 

-12.0 

0.084405 

0.007658 -0.001996 

0.000063 -0.000319 

0,005237 

0.0050028 

0.0021308 

0.304 

0.844 

.3 

18. 

5. 

-7.0 

-13.6 

0.073726 

0.008862 -0.001443 

-0.000263 -0.000327 

0.005302 

0.0050733 

0.0019787 

0.302 

0.848 

• 5 

18. 

& 4 

-TZ70 

-IT. 2 

0.048236 

0.009409 -0.000319 

-0. 050807 -0.565579 

F. 004811 

0.0046283 

0.0016049 

0.302 

07848 

1.0 

: is. 

7. 

-10.0 

-15.6 

0.057903 

0.009732 -0.000621 

-0.000571 -0.000347 

0.005053 

0.0049216 

0.0017150 

0.303 

0.846 

.8 

18. 

8. 

-ID .0 

-16.6 

0.066472 

0.011672 -0.000599 

-0.000731 -0.000328 

0.00589D 

0.0056886 

0.0018204 

0.302 

0.848 

.8 

19 - 

9. 

- 8.0 

-15.0 

0.07% 956 

0.011075 -0.000899 

-0.065374 -0.005233 

57505941 

0.0057666 

0700X9846 

0.303 

0.847" 

.6 

19 . 

10. 

-6.0 

-13.5 

0.085678 

0.009954 -0.001652 

-0.000285 -0.000276 

0.005923 

0.0057435 

0.0021661 

0.303 

0.846 

.3 

19. 

11, 

-7.0 

-14.4 

0.081135 

0.010534 -0.001227 

-0.000488 -0.000404 

0.005948 

0.0057604 

0.0020651 

0.303 

0.846 

.5 

19. 

“I?. 

-7.0 

-10. 1 

0.037511 

0.003332 -O.OS0888 

0.000059 -0.000419 

0.002708 

0.0025894 

0.0014714 

0.303 

0.846 

.9 

14 . 

13. 

-7.0 

-8.5 

0.019135 

0.000972 -0.000895 

0.000170 -0.000288 

0.001883 

0.0017432 

0.0014205 

0.303 

0.846 

1.1 

12. 

14. 

-7.0 

-7.2 

0.001754 

-0.001026 -0.000771 

0.000057 -0.000508 

0.001245 

0. 0010493 

0.0013602 

0.303 

0.846 

.9 

10. 

- IT." ' 

-7.0 

-7.2 

0.00231 5 -0.00 1 203 -0.000864 

0.000176 =07000566 

0. 001261 

0.0010114 

0700X4367 

0.304 

0.844 

1.0 

10. 

16. 

-3.0 

-2.8 

0.003543 

-0.000988 -0.001381 

0.000329 -0.000468 

0.001328 

0.0012148 

0.0015131 

0.303 

0.84? 

1.0 

8. 

17. 

-3.0 

-1.4 

-0.015453 

-0.001743 -0.001444 

0.000309 -0.000434 

0.001247 

0.0010429 

0.0015516 

0.302 

0.848 

• .8 

6. 

18. 

-3.0 

-8.8 

0.077304 

0.003725 -0.002654 

0.000280 -0.000355 

0.003690 

0.0034991 

0.0019128 

0.303 

0.846 ‘ 

.5 

16. 

19. 

-3.0 

-10.6 

0.092614 

0.005961 -0.002367 

0.000178 -0.000330 

0.005048 

0.0048308 

0.0023621 

0.305 

0.843 

.1 

18. 

20. 

0.0 

-6.5 

0.091997 

0.000460 -0.003254 

0.000647 -0.000524 

0.003244 

0.0030821 

0.0022953 

0.303 

0.846 


16. 

. - 

0.0 

-7.7 

0.096386 

6.051739 -0.003494 

0.000568 -0.000490 

0.004078 

0.0038343 

' 0 0025935 ' 

0.304 

07845 

- .2 

17 . 

22. 

0.0 

-2.9 

0.056426 

-0.001257 -0.002227 

0.000668 -0.000322 

0.001600 

0.0014321 

0.0015721 

0.304 

0.843 

.8 

12. 

23. 

3.0 

-0.7 

0.073508 

-0.004801 -0.003199 

0.000902 -0.000413 

0.000870 

0.0007465 

0.0017912 

0.304 

0.845 

.3 

12. 

24 • 

3.0 

0.8 

0.053559 

-0.004626 -0.002717 

0.000829 -0.000404 

0.000695 

0.0006247 

0 0016243 

0.303 

0.847 

.7 

10, 

25. 

3.0 

2.2 

0.034665 

-0.003034 -0.002469 

0.000807 -0.000321 

0.000770 

0.0006 96 9 

0.0015270 

0.304 

0.844 

.8 

8. 

26. 

3.0 

3.6 

0.016667 

-0.001996 -0.002354 

0.000791 -0.000312 

0.001041 

0.0009736 

0.0015603 

0.305 

0.843 

8 

6 . 

77. 

3.0 

-2.4 

0.089094 

-0.004410 -0.003860 

0.000977 -0.000439 

0.061500 

0.0013870 

' 070011163 

0.305" 

"0.840 

- ,1 

14 . 

28. 

3.0 

-4.5 

0.099900 

-0.002802 -0.004146 

0.000897 -0.000413 

0.003114 

0.0029625 

0.0030441 

0.302 

0.848 

- .2 

15 . 
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ROTOR SCALE DATA * PROGRAM LA2430 * WINO AXES 


03/19/68 PAGE 9 
TIME 846.82 

Table 1-3. Rotor No. 1, V/OR = .30, M(1.0, 90) = .95 

TEST 288.0 RUN 8 

HIND AXES COEFFICIENTS, BASED ON ROTOR BLADE AREA AND ROTOR TIP SPEED 

ALPHA ALPHA 


PT. 

SHAFT 

CONTROL 

CLR 

CXR CYR 

CMX CMY 

CMZ 

CP 

CPO 

V/OR 

M, AT 

\ 

e grip 

i. 

-5.0 

-7.8 

0.049643 

0.002083 -0.001365 

0.000120 -0.000400 

0.003044 

0.0028280 

0.0020170 

0.297 

0.952 

.5 

14. 

2. 

-5.0 

-6.5 

0.031727 

0.000432 -0.001188 

0.000260 -0.000411 

0.002413 

0.0021827 

0.0019755 

0.300 

0.953 

.7 

12. 

3. 

-5.0 

-9.2 

0.067771 

0.003868 -0.001843 

0.000083 -0.000422 

0.004109 

6.0038736 

0.0023585 

6.300 

0.953 

.3 

16 . 

A. 

-5.0 

-10.2 

0.075513 

0.005012 -0.002260 

0.000101 -0.000431 

0.004774 

0.0045508 

0.0026049 

0.300 

0.951 

.1 

17. 

5. 

-5.0 

-10.8 

0.083909 

0.006477 -0.002516 

0.000161 -0.000503 

0.005633 

0.0053803 

0.0028925 

0.300 

0.950 

0.0 

18. 

6. 

-10.0 

-13.3 

0.040317 

0.004937 -0.000655 

-0.000317 -0.000534 

0 .003 7 84 

6.0034776 

0.0018744 

0.299 

0.952 

.9 

16. 

7. 

-10.0 

-14.8 

0.056865 

0.008451 -0.000808 

-0.000598 -0.000608 

0.005304 

0.0050772 

0.0022950 

0.300 

0.952 

.6 

18. 

8. 

-10. 0 

-14.1 

0.049363 

0.006779 -0.000641 

-0.000469 -0.000533 

0.004574 

0.0043715 

0.0021451 

0.301 

0.948 

.8 

17. 

9. 

-15.0 

-17.6 

ovo rr 051 

0.002301 -0.000505 

-0.000399 -0.000407 

0.002769 

0.0025684 

0.0018567 

0.299 

0.948 

l.i 

16. 

10. 

-15.0 

-18.8 

0.033473 

0.006913 -0.000349 

-0.000868 -0.000436 

0.004328 

0.0041427 

0.0019783 

0.301 

0.948 

1.0 

18. 

11. 

-15.0 

-19.4 

0.041103 

0.009203 -0.000262 

-0.001092 -0.000455 

0.005129 

0.0048732 

0.0019820 

0.300 

0.951 

1.0 

19. 

T2. 

-17.0 

'■ -2CT.5 

0.022761 ' 

0.004843 -6TS06F6Z 

-0.006825 -6.000256 

0.003521 

0.0034566 

0.0619624 

0.299 

07950 

1.2 

18. 

13. 

-17.0 

-21.1 

0.028974 

0.006998 0.000119 

-0.001116 -0.000374 

0.004181 

0.0041537 

0.0019900 

0.300 

0.9 50 

1.1 

19. 

14. 

-17.0 

-21.5 

0.037228 

0.009667 0.000123 

-0.001422 -0.000489 

0.005098 

0.0050920 

0.0020825 

0.300 

0.950 

1.0 

20. 

T5." " 

" -17. U 

=Z0'."6‘ “ 

"0.015199 

0.002473 =0.000301 

H570606T? -6.066268 

67662751 

0.0626388 

0.0018826 

0.298 

07949" 

1.2 

17. 

16. 

-17.0 

-19.3 

0.007663 

0.000048 -0.000529 

-0.000230 -0.000280 

0.002109 

0.0019419 

0.0019230 

0.298 

0.948 

1.1 

16. 


TEST 288.0 RUN 9 


WIND AXES COEFFICIENTS, BASED ON ROTOR BLADE AREA AND ROTOR TIP SPEED 

ALPHA ALPHA 

PT. SHAFT CONTROL CL R CXR CYR CMX CMY CMZ _ CP_ _ CPO V/OR H»AT A ± 9 grip 


1. 

-3.0 

-4.1 

0.029093 

-0.001945 

-0.001531 

0.000369 0.000361 

0.002054 

0.0018774 

0.0023919 

0.298 

0.955 

.8 

11. 

2. 

-3.0 

-3.5 

0.024576 

-0.000904 

-0.001385 

0.000323 -0.000543 

0.001823 

0.0016829 

0.0019072 

0.300 

0.950 

■ 7 

10. 

37 

-3.6 

-6.9 

6. 070846 

0.001570 

-0.002267 

0.000372 -0.000610 

0.003386 

0.0031878 

0.0023283 

0.301 

0.949 

■ 3 

15- 

4. 

-3.0 

-7.7 

0.077569 

0.002401 

-0.002366 

0.000302 -0.000713 

0.003975 

0.0037550 

0.0025696 

0.300 

0.951 

.2 

16. 

5. 

-3.0 

-8.5 

0.085398 

0.003338 

-0.002623 

0.000400 -0.000952 

0.004721 

0.0045009 

0.0029370 

0.299 

0.953 

.2 

17. 

6. 

-3.0 

-9.2 

0.090634 

0.004667 

-0. 003090 

0.000306 -0.000660 

0.005621 

0.0053979 

0.0033668 

0.298 

0.955 

- .1 

18. 

7. 

-5.0 

-9.8 

0.077246 

0.004883 

-0.002283 

0.000084 -0.000789 

0.004824 

0.0045965 

0.0026670 

0.301 

0.952 

.1 

17. 

8. 

-5.0 

-10.5 

0.085093 

0.006108 

-0.002491 

-0.000161 -0.000731 

Q. 005638 

0.0053857 

0.0029917 

0.300 

0.953 

0.0 

18. 

9. 

2.0 

1.0 

0.051233 

-0.004198 

-0.002344 

0.000578 -0.000531 

0.001124 

0.0010242 

0.0020710 

0.298 

0.950 

• 5 

10. 

10. 

2.0 

1.5 

0.043925 

-0.004130 

-0.002307 

0.000631 -0.000526 

0.001064 

0.0009865 

0.0020823 

0.301 

0.951 

.6 

9. 

11. 

0.0 

-4.3 

0.086392 

-0.001878 

-0.003119 

0.000563 -0.000206 

0.003007 

0.0028442 

0.0028381 

0.302 

0.951 

.1 

15. 

IT. 

0.0 

-5.2 

0.091684 

-0.000793 

-0.003345 

0.000715 -0.000118 

0.003039 

0.0036533 

0.0032455 

0.301 

0.954 

0.0 

16. 

13. 

0.0 

-5.9 

0.097128 

-0.000299 

-0.003257 

0.000532 -0.000233 

0.004874 

0.0046408 

0.0040022 

0.300 

0.953 

- .2 

17. 

14. 

5.0 

4.1 

0.060445 

-0.008006 

-0.003105 

0.000746 -0.000933 

0.000158 

0.000155 1 

0.0022705 

0.300 

0.947 

.3 

9. 

13. 

5.0 

3.4 

0.07089? 

-0. O68 846 

-6.603332 

0.000794 -0.000441 

0.000233 

0.0002345 

0.0024855 

0.299 

0.950 

.3 

10. 

16. 

5.0 

1.7 

0.085032 

-0.009209 

-0.003742 

0.000950 -0.000579 

0.000730 

0.0007587 

0.0029783 

0.301 

0.951 

.1 

12. 



ROTOR SCALE DATA * PROGRAM LA2430 * KIND AXES 0 3/1 9 /68 PAGE17 

TIME 846.82 


Table 1-4. Rotor No. 1, V/OR = .31, M(1.0, 90) = 1.0 


TEST 288.0 RUN il 


WIND AXES COEFFICIENTS* BASED ON ROTOR BLADE AREA AND ROTOR TIP SPEED 


ALPHA ALPHA 


PT. 

SHAFT 

CONTROL 

CLR 

CXR CYR 

C MX CRY 

CMZ 

CP 

CPQ 

V/OR 

M,AT 

Q 

&rip 

1. 

-5.0 

-6.1 

0.032471 

-0.000348 -0.001252 

0.000168 -0.000477 

0.002870 

0.0027214 

0.0027498 

0.309 

0.990 

12. 

2. 

-6.0 

-6.9 

0.026653 

-0.000282 -0.001064 

0.000165 -0.000500 

0.002857 

0.0026933 

0.0027274 

0.309 

0.989 

12. 

3. 

-6.0 

-7.2 

0.035456 

6.000491 -0.001079 

0.000057 -0.000547 

0. 003216 

0.0030047 

0.0028387 

0.308 

0.992 

13. 

4. 

-6.0 

-7.9 

0.045178 

0.001292 -0.001303 

0.000067 -0.000820 

0.003626 

0.0034651 

0.0029119 

0.310 

0.989 

14. 

5. 

-6.0 

-8.6 

0.053029 

0.002146 -0.001232 

-0. 000075 -0.000894 

0.004182 

0.0039924 

0.0031173 

0.310 

0.991 

15. 

6. 

-6.0 

-9.5 

0.060671 

0.003230 -0. 001512 

-0.000079 -0.000802 

0.004711 

0.0044980 

0.0032202 

0.310 

0.989 

16. 

7. 

-9.0 

-10.6 

0.029126 

0.001277 -0.000692 

-0.000161 -0.000669 

0.003415 

0.0032531 

0.0027946 

0.309 

0.990 

14. 

8. 

-9.0 

-11.2 

0.037116 

0.002580 -0.000648 

-0.000282 -0.000707 

0.003940 

0.0037705 

0.0028688 

0.310 

0.990 

15- 

9. 

-9.0 

-11.8 

0.046723 

0.003991 -0.000773 

-0 . 000374 -0.000844 

C. 004601 

0.0044456 

0.0030483 

0. 309 

0.992 

’ l6. 

10. 

-9.0 

-12.5 

0.055362 

0.005366 -0.000870 

-0.000416 -0.001114 

0.005302 

0.0050958 

0.0032046 

0.310 

0.991 

17- 

11. 

-12.0 

-13.8 

0.022260 

0.001529 -C. 000591 

-0.000376 -0.000627 

0.003402 

0.0032316 

0.0027240 

0.308 

0.992 

15- 

I. ft 

-12.0 

-14.3 

0.030262 

0.003301 -0.000534 

-0.000493 -0.000696 

0.003974 

O.0O38I87 

0.0027296 

0.309 

0.990 

16 . 

13. 

-12.0 

-15.0 

0.039006 

0.005051 -0.000547 

-0.000672 -0.000811 

0.004819 

0.0045337 

0.0028584 

0.309 

0,993 

17. 

14. 

-12.0 

-13.2 

0.013491 

-0.000154 -0.000576 

-0.000282 -0,000418 

0.002845 

0.0026525 

0.0026861 

0.308 

0.990 

14. 

T5. 

-9.0 

-9,9 

0.020624 

0.000150 -0.000567 

-0.000169 ^r.006632- 

0.002926 

0.0028093 

0.0027311 

0.307 

0799F 

13. 

16. 

-3.0 

-6.7 

0.052676 

-0.000639 -0.001710 

0.000281 -0.000713 

0.003062 

0.0029527 

0.0029403 

0.308 

0.991 

13. 

17. 

-3.0 

-4.7 

0.054202 

-0.000924 -0.001690 

0.000312 -0.000808 

0.003355 

0.0032226 

0.0032787 

0.304 

1.002 

13- 

18. 

-6.0' 

-7.2 

0.038219 

0.000291 -0. 000987 

0.000024 -0.000690 

0.003461 

0.0033327 

0.0031327 

0.304 

1.002 

13. 

19. 

-6.0 

-7.7 

0.046604 

0.001107 -0.001026 

-0.000067 -0.000767 

0.003866 

0.0037212 

0.0032181 

0.305 

1.000 

14. 

20. 

-6.0 

-8.5 

0.054744 

0.001993 -0.001240 

-0.000066 -0.000832 

0.004425 

0.0042687 

0.0034332 

0.305 

1.002 

15- 

21. 

-6.D 

-9.2 

0.062730 

0.003023 -0.001423 

0.000065 -0.000491 

C .004965 

0.0046717 

0.0034693 

1T.305 

1.000 

16. 

22. 

-9.0 

-11.8 

0.047482 

0.003988 -0.000623 

-0.000445 -0.000664 

0.004803 

0.0046979 

0.0033135 

0.304 

1.002 

16. 

23. 

-9.0 

-11. 1 

0.039178 

0.002597 -0.000481 

-0.000368 -0.000699 

0.004174 

0.0040509 

0.0031449 

0.304 

1.002 

15- 

24. 

-9.0 

-10.4 

0.029298 

0.001196 -0.000414 

-0.000316 -0.000542 

0. 003519 

0.0034077 

0.0029777 

0.305 

0.999 

14. 

25. 

-9.0 

-9.8 

0.022933 

0.000131 -0.000338 

-0.000301 -0.000567 

0.003134 

0.0030505 

0.0029707 

0.304 

1.000 

13. 

26. 

-6.0 

-7.1 

0.038329 

0.000282 -0.000872 

-0.000048 -0.000687 

0.003516 

0.0033902 

0.0031924 

0.303 

1.004 

13- 



1 
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ROTOR SCALE DATA * PROGRAM LA2430 * HIND AXES 


03/19/68 PAGE 7 
TIME 84T.9I 


Table 1-5. Rotor No. 1, V/OR s> .35, M(1.0, 90) = .85 

TEST 288.0 RUN A 


PT. 

ALPHA 

SHAFT 

WIND AXES COEFFICIENTS, BASED ON ROtQR BLADE AREA AND ROTOR TIP 

ALPHA 

CONTROL CLR CXR CVR CMX CMY CMZ CP 

SPEED 

CPO 

V/OR 

M,AT 

\ 

-7 

0 grip 

1. 

-5.0 

-7.6 

0.023610 

0.000516 -0.000707 

0.000124 -0.000444 

0.001898 

0.0018362 

0.0016202 

0.347 

0.849 

12 . 

2 * 

—5 » 0 

—6 • 1 

0.007668 

-0.000897 -0.000589 

0.000122 -0.000394 

0.001369 

0.0013124 

0.0016195 

0.346 

0.849 

1.1 

10 . 

3. 

-5.0 

-11.0 

0.056771 

0.0 0412 8 -0.000982 

0.000024 -0.000586 

0.003675 

0.0035842 

■0.0019355 

07366 

" 0.F48 

• 9 

16 . 

4 • 

-5*0 

-13.0 

0.071727 

0.006A95 -0.001353 

-0.000147 -0.000661 

0.004958 

0.0048405 

0.0022280 

0.350 

0.844 

.5 

18 . 

5. 

~*5«0 

— 14.5 

0.082621 

0.008897 -0.001686 

-0.000320 -0,000170 

0.006433 

0.0062898 

0.0027458 

0.347 

0.84 8 

.3 

20 . 

6» 

-10. 0 

*•14.7' 

0.030283 

0.003654 -C. 000058 

-0.500373 -0,000540 

0.003073 

0.0029696 

0". 0016416 

■87347 

0.849 

1.1 

’ 16 

7 o 

-10.0 

-16.2 

O.OA59AO 

0 .007054 0.000137 

-0.000611 -0.000737 

0.004490 

0.0044772 

0.0018932 

0.346 

0.851 

1.0 

18 

8 « 

-10.0 

1 ¥ • 6 

0.060293 

0.010363 -0.000107 

-0,000924 -0.000751 

0.006030 

0.0059742 

0.0021438 

0.346 

0.850 

.8 

! po 

9. 

■“12 • t) 

-16.2 

0*0 20 1 7 7 

0.002349 0.000071 

-0.000388 — 0. 000460 

"0.002571 

0.0025652 

070017 Tt2T~ 

07347 

0784 8 

1.1 

l 6 

10* 

— 12*0 

“17*7 

0.035338 

0.006238 0.000111 

-0.000730 -0.000591 

0.004027 

0.0040242 

0.0017763 

0.347 

0.848 

1.1 

18 

11. 

-12.0 

-19*2 

0.048421 

0.009760 -0.000172 

-0.000991 -0.000652 

0.005553 

0.0055407 

0.0020063 

0.346 

0.8 50 

.9 

PO . 

12 • 

-15.0 

-19.9 

0.020873 

0.003682 0 .00003 1 

-0.000651 -0.000376 

0.003124 

S. 0031337 

0. 00 1831 8 

0.346 

"07850" 

1.1 

18 

13. 

-15.0 

-21.4 

0.033549 

0.007583 -0.000072 

-0.000957 -0.000471 

0.004705 

0.0046752 

0.0019655 

0. 347 


1.0 

20 

14# 

-15.0 

-18 . A 

0.005736 

-0.000667 -0.0000A9 

-0.000327 -0.000236 

0.001562 

0.0015097 

0.0017384 

0.346 

a . R49 

1.1 

16 . 

15. 

-12.0 

-14.5 

0.003187 

-0 .001340 0.000293 

-0.000230 -0.OOO5 52 

0,001207 

0. 0011 524- 

0700X6164“ 

r.94T~D754<r 


x 4 . 

16* 

0*0 

-5. A 

0.067680 

-0.000392 -0.002576 

0.000702 -0.000641 

0.002186 

0.0021002 

0,0019293 

0,346 

0.850 

.6 

l 4 . 

17. 

0*0 

-7 .5 

0.082532 

0.000561 -0.003145 

0.000557 -0.000761 

0.003168 

0.0028951 

0.0022445 

0.346 

0.849 

.2 

16 

18. 

0.0 

-9.5 

0.091 155 

0.002701 -0.003595 

0.000576 -0,000125 

0.004880 

0 .0046932 

0.00 32 01 4 

07146 

0.849 

.1 

18 . 

19# 

0.0 

-3.9 

0.050050 

-0.000953 -0.002197 

0.000643 -0.000781 

0.001630 

0.0015132 

0.0016755 

0.346 

0.848 

/ J 

12 . 

20* 

2.0 

-2.1 

0.061886 

-0.002824 -0.003126 

0.000876 -0.000813 

0.00X216 

0.0011312 

0.0018499 

0.346 

0.849 

- 5 

12 . 

2 X * 

2.0 

~ 3 « 0 

0 *068344 

-0.002808 -0.003491 

0.000829 -0.000844 

0.001396 

0.0013174 

0. 00197 ro" 

0.346 

0784T 

*3 

0.0 

14 . 

2 2 * 

2*0 

-6 « 1 

0.089849 

-0.001365 -0.004242 

0.000854 -0.000225 

0.003067 

0.0029179 

0.0028476 

0.346 

0.850 

16 . 

2 $ . 

2.0 

- 0.8 

0.Q44836 

-0.002526 -0.002663 

0.000712 -0.000696 

0.001040 

0.0009221 

0.0016651 

0.347 

0*847 

.7 

10 . 

24 * 

— 5 ® 0 

~7 « 8 

233 v 5 186 21* ************** *❖*❖*- 

■26.993653 

0 .0000 000* *^*<‘*7 ##^#*277 .075 

0 . 219" 




18 



ROTOR SCALE DATA * PROGRAM LA2430 * WIND AXES 


03/19/68 PA6E13 
TIME' 846.82 


Table 1-6. Kotor No. 1, V/OR = .35, M(1.0, 90) = .95 


TEST 288.0 RUN 10 


WIND AXES COEFFICIENTS, BASED ON ROTOR BLADE AREA AND ROTOR TIP SPEED 



ALPHA 

ALPHA 










PT. 

SHAFT 

CONTROL 

CLR 

CXR 

CYR 

CMX CMY 

C M Z 

CP 

CP a 

V/OR 

M» AT 

1. 

-10.0 

-10.3 

-O.QOOOOO 

-0.000000 

0.000000 

-G. 000000 -0.000000 

0.000000 

0.0011350 

0.0011350 

0.000 

0.713 

2. 

-10.0 

-10.3 

0.000000 

0.000000 

0.000000 

-0.000000 -0.000000 

0.000000 

0. 0010218 

0.0010218 

0.000 

0.714 

■3. 

-10.0 

-10.3 

0.000000 

0.60 0000 

C.COOOOO 

-o. 006666 -0.000000 

0.060000“ 

0. 00lf444 

57MTT444 

0.660 

6T7T4 

4. 

-10.0 

-10.2 

0.000000 

0.000000 

Q. 000000 

-0.000000 -0.000000 

0.000000 

0.0017257 

0.0017257 

0.000 

0.715 

5. 

-10.0 

-10.3 

0.000000 

0.000000 

0.000000 

-0.000000 -0.000000 

0.000000 

0.0025385 

0.0025385 

0.000 

0.717 

6. 

-16.0 

-10.4 

6.006600 

0.000000 

0.000000 

-0.000000 -0.000000 

0.000000 

0.0038112 

0.0038112 

0.000 

0.716 

?„ 

-12.0 

-15.2 

0.023934 

0.001967 

-0.000972 

-0.000167 -0.000568 

0.003405 

0.0030851 

0.0023583 

0.350 

0.948 

8. 

-12.0 

-16.5 

0.040197 

0.005603 

-0.000893 

-0.000541 -0.000704 

0.004901 

0.0045926 

0.0025190 

0.351 

0.948 

9. 

-12.0 

-IT. 2 

0.046191 

0.007090 

-0.000688 

-0.0OO66O -6 .000766 

0.005523 

0.0052292 

0.0025921 

0.352 

0.946 

10. 

-15.0 

-17.5 

0.008784 

-0.000722 

-0.001054 

-0.000109 -0.000384 

0.002349 

0.0020440 

0.0022918 

0.350 

0.948 

11. 

-15.0 

-19.1 

0.024610 

0.003490 

-0.001042 

-0.000554 -0.000562 

0.004067 

0.0036510 

0.0023864 

0.351 

0.948 

12. 

-15.0 

-19.7 

0.030797 

0.605285 

-0.000819 

-0.000663 -0.000542 

0.004718 

0.0043856 

0.0024607 

0.352 

0.946 

13. 

-15.0 

-20.2 

0.037121 

0.007096 

-0.000720 

-0.001002 -0.000621 

0.005476 

0.0051423 

0.0025442 

0.353 

0.942 

14. 

-12.0 

-13.7 

0.007753 

-0.001318 

-0.001049 

0.000083 -0.000501 

0.002138 

0.0018648 

0.0023229 

0.351 

0.949 

15. 

-10. 0 

-12.0 

0.017538 

0.000217 

-0.600848 

-6. 000012 -0.060439 

07002618 

670023659 

07602 26 93" 

07352 

0.644" 

16. 

-5.0 

-9.7 

0.062710 

0.002421 

-0.001729 

0.000130 -0.000877 

0.004213 

0.0038612 

0.0027506 

0.352 

0.948 

IT. 

-5.0 

-11.5 

0.076562 

0.004513 

-0.002254 

-0.000013 -0.000830 

0.005617 

0.0053103 

0.0033419 

0.350 

0.949 

18. 

-2.0 

-5.9 

0.062374 

-0.000711 

-0.002381 

0.000568 -0.000803 

0.002948 

0.0027114 

0.0027041 

0.351 

0.947 

19. 

-2.0 

-7.5 

0.079165 

0.000283 

-0.003070 

0.000578 -0.000705 

0.004019 

0.0037632 

0.0032504 

0.352 

0.945 

20. 

-2.0 

-4.4 

0.045218 

-0.001351 

-0.002061 

0.000592 -0.000553 

0.002353 

0.0021384 

0.0024768 

0.351 

0.947 

21 . " 

0.0 

-2.6 

3.056889 

-0 .003087 

-6 .002742 

0.000706 -0 .0006 30 

0.002012 

0.0018369 

0.0026923 

0.351 

0.945 

22. 

0.0 

-4 .6 

0.073448 

-0.002651 

-0.003250 

0.000789 -0.000838 

0.002670 

0.0024273 

0.0030013 

0.351 

0.948 

23. 

0.0 

-6.2 

0.088303 

-0.001686 

-0.003768 

0.000776 -0.000327 

0.003905 

0.0036678 

0.0037513 

0.353 

0.943 


TEST 288.0 RUN 9 


WIND AXES COEFFICIENTS, BASED ON ROTOR BLADE AREA AND ROTOR TIP SPEED 


PT. 

ALPHA 

SHAFT 

ALPHA 

CONTROL 

CLR 

CXR CYR 

C MX 

CMY 

CMZ 

CP 

CPQ 

V/OR 

M, AT 

17. 

-5.0 

-6.7 

0.031134 

-0.000297 -0.001281 

0.000228 -0.000600 

0. 002520 

0.0023505 

0.0023903 

0.250 

0.952 

18. 

-5.0 

-7.3 

0.039128 

0.000390 -0.001436 

0.000259 -0.000629 

0.002841 

0.0026562 

0 .0024181 

0.350 

0.952 

19. 

-5.0 

-8.0 

0.047723 

0.000977 -0.001703 

0.000260 -0.000724 

0.003201 

0.0030121 

6.0025194 

0.350 

0.953 

20. 

-5.0 

-8.8 

0.054762 

0.001740 -0.001519 

0.000139 

-0.000879 

0.003638 

0.0034247 

0.0026168 

0.350 

0.952 

21. 

-7.0 

-9.5 

0.035794 

0.001404 -0.001157 

0.000140 -0.000782 

0.003157 

0.0029789 

0.0024025 

0.350 

0.951 


-7.0 

-11.0 

0.052213 

0.003468 -0. 001222 

-0.000087 -0.000798 

0.004248 

0.0040282 

6.0026320' 

0.351 

0.952 

23. 

-7.0 


0.067350 

0.005770 -0.001482 

-0.000247 -0.000935 

0.005531 

0.0053056 

0.0029793 

0.351 

0.951 

24. 

-7.0 

-8.3 

0.018210 

-0.000447 -0.000932 

0.000119 -0.000618 

0.002282 

0.0021117 

0.0022457 

0.349 

0.949 

25. 

-7.0 

-7.5 

0.009631 

-0.00136? -0.000894 

0.000129 -0.000481 

0.001992 

0 .0018379 

0.00231 17 

0.351 

0.949 

26. 

-10.0 

-13.5 

0.034463 

0.003144 -0.000529 

-0.000209 -0.000585 

0.003847 

0.0036614 

0.0024824 

0.350 

0.955 

27. 

-10.0 

-14.1 

0.041936 

0.004585 -0.000576 

-0.000395 -0.000670 

0.004478 

0.0042771 

0.0025484 

0.352 

0.952 

28. 

-10.0 

-15.0 

0.049159 

0.006084 -0.000493 

-0. 000620 -0.000690 

0. 005135 

0.0049765 

0 .0026772 

0.352 

0.952 

29. 

-10.0 

-15.6 

0.058559 

0.007722 -0.000939 

-0.000748 -0.000684 

0.006082 

0.0058661 

0.0029206 

0.352 

0.953 


.5 

■ 5 
.5 
-3 

0.0 

0.0 

1.2 

1.1 

1.2 

1.4 

1.4 

1.4 

1.4 

1.4 

1.2 

.8 

■ 5 
.6 

• 3 

■ 9 
.6 

• 5 
,2 


1.0 

• 9 

• 7 
1.0 
1.0 

.8 

• 7 
1.0 
1.1 

■ 9 

■ 9 

1.0 

.8 


o 

grip 

6. 

8 . 

' 10 . 
12 . 
14. 

' 16. 
16 . 
18. 
" 19- 
16 . 
18. 

19. 

20 . 
14. 

_ 14. 
16. 
18 . 
“14. 
16. 
12 . 
“ 12 . 
14. 
16 . 


12 . 

13. 

14. 

15. 
14. 

16 . 
18. 
12 . 
11 . 
16 . 

17. 

18 . 

19. 



ROTOR SCALE DATA * PROGRAM LA2430 * WIND AXES 


03/19/68 PAGE 3 
' TIME 845. “ST 


TEST 

288.0 

RUN 12 


ALPHA 

ALPHA 

PT. 

SHAFT 

CONTROI 

1. 

-9.0 

-11.8 

2. 

-9.0 

-11.0 

3. 

-9.0 

-12.2 

4. 

-9.0 

-13.0 

5. 

-9.0 

-10.0 

67 

-9.0 

-9,9 

7. 

-12.0 

-14.6 

8. 

-12.0 

-15.3 

9. 

-12.0 

-14.0 

10. 

-12.0 

-13.2 

11. 

-12.0 

-12.5 

12. 

-15.0 

-17. 1 

13. 

-15.0 

-17.7 

14. 

-15.0 

-18.4 

T5. 

-15. 0 

-X6.4 

16. 

-12.0 

-16.0 

17. 

-13.0 

-16.8 

18. 

-14.0 

-17,0 

19. 

-6.0 

-a.i 

20. 

-6.0 

-8.9 

21. 

-6.0 

-9.7 

22. 

-6.0 

-7.4 

23. 

-6.0 

-6.7 

24. 

-6.0 

-6.2 

25. 

-3.0 

-6.0 

26. 

-3.0 

-6.5 

2T. 

-3.0 

-5.1 

28. 

-3.0 

-4.3 

29, 

-3.0 

-3.7 


Table 1-7. Rotor No. 1, V/OR = .35, M(1.0, 90) = 1.00 - 
WIND AXES COEFFICIENTS, BASED ON ROTOR BLAOE AREA AND ROtOfc TIP SPEED 


CLR 

0.033323 
0.025396 
0.042084 
0.049369 
0.017947 
0 .009032 
0.025147 
0.032855 
0.017319 
0.010439 
0.002874 
0.010694 
0.018403 
0.026390 
0.003060 
0.038999 
0.038004 
0.030445 
0.041862 
0.051300 
0.059704 
0.035716 
0.026919 
0.018195 
0.059447 
0.067565 
0.050920 
0.043578 
0.034536 


CXR 

0.000827 

-0.000811 

0.001623 

0.002692 

-0.001739 

- 0.002730 

0.000798 

0.002395 

- 0.000546 

-0.001898 

-0.003202 

- 0.001387 

0.000538 

0.002529 

-0.003257 

0.003802 

0.003998 

0.003164 

-0.000306 

0.000467 

0.001236 

-0.000961 

-0.001558 

-0.002151 

-0.001873 

-0.001496 

-0.002331 

-0.002687 

-0.002878 


CYR 

-0.000727 

-0.000785 

-6.000843 

-0.001037 

-0.000718 

-0.000649 

-0.000556 

-0.000609 

-0.0005 22 

-0.000706 

-0.000578 

-0.000536 

-0.000664 

-0.000558 

-0.000691' 

-0.000569 

-0.000693 

-0. 000471 

-0.001239 

-0.001388 

-0.001691 

-0.001114 

-0.001070 

-0.000954 

-0.002166 

-0.002150 

-0.002049 

-0.001780 

•0.001442 


CMX 

-0.000219 
0.000069 
- 0.000028 
-0.000157 
0.000038 
- 0.000013 
-0.000371 
-0.000435 
-0.000345 
-0.000117 
-0.000086 
-0.000467 
-0.000597 
-0.000729 
-0.000311 
-0.000645 
-0.000687 
-0. 000834 
0.000229 
0.000118 
0.000101 
0.000122 
0.000143 
0.000157 
0.000539 
0.000481 
0.000610 
0.000532 
0.000469 


CMY 

-0.001077 
-0.001559 
- 0.001649 
-0.001827 
-0.001351 
-0.000928 
-0.001070 
-0. 001 1 71 
-0. 000835' 
-0.000667 
-0.000557 
-0.000466 
-0.000643 
-0.000816 
-0.000352 
-0.001069 
-0.001030 
-0.000891 
-0.001047 
-0.001171 
- 0.001216 
-0.000943 
-0.000898 
-0.000889 
-0.001310 
- 0.001221 
-0.001306 
-0.001225 
-0.001178 


CHZ 

CP 

CPO 

V/OR 

M,AT 

A 1 

• 0 

grip 

0.004215 

0.0039455 

0.0035807 

0.353 

0.996 

1.1 

i 

1 15. 

0.003927 

0.0034541 

0.0036952 

0.350 

1.003 

1.1 

14. 

0.005144 

"0.0046901 

0": 0040024 

0.152 

0.998 

.9 

16. 

0.005831 

0.0052669 

0.0041622 

0.350 

1.002 

• 7 

17. 

0.003414 

0.0030550 

0.0036407 

0.349 

1.003 

1.2 

13- 

0.002947 

0.0026392 

0.0035910 

0.351 

17001" 

1.2 

' 12. 

0.004279 

0.0039233 

0.0036021 

0.350 

1.002 

1.2 

16. 

0.005009 

0.0046374 

0.0037264 

0.351 

1.003 

1.0 

17. 

0.003585 

0.0031202 

"0; 0034907 

07M9 " 

17002 

1.0 

15- 

0.002998 

0.0027449 

0.0034045 

0.351 

1.001 

1.4 

14. 

0.002472 

0.0022915 

0.0034094 

0.349 

1.003 

1.2 

13. 

0.003271 

O.OO302T6 

0,0035011" 

'0T35T ' 

1.002 

1.2 

l6. 

0.004085 

0.0037167 

0.0035061 

0.350 

1.005 

1.1 

17. 

0.004939 

0.0046215 

0.0036841 

0.353 

0.999 

1.1 

l8. 

0.002608" 

0.0024016 

070035458“ 

0.151 

cwr 

1.4 

15. 

0.005695 

0.0054239 

0.0039863 

0.352 

1.002 

1.0 

17-' 

0.005746 

0.0054200 

0.0039164 

0.352 

1.000 

1.0 

18. 

0.005150 

0.0048459 

0.0036754 

0.351 

1.003 

1.0 

18. 

0.004123 

0.0038953 

0.0038879 

0.352 

0.999 

.9 

i l4. 

0.004731 

0.0044717 

0.0041339 

0.352 

1.000 

.8 

1 15- 

0. 005413 

0. 005079 7 

0.0044094 

0.353 

1.000 

.6 

16. 

0.003733 

0.0035176 

0.0037708 

0.351 

1.001 

.9 

' 13. 

0.003338 

0.0031455 

0.0036451 

0.351 

0.999 

1.0 

12. 

0.003034 

0.0028604 

0.0035936 

0.351 

1.002 

1.0 

11. 

0.004080 

0.0037743 

0.0041984 

0.351 

1.002 

.7 

14. 

0.004678 

0.0043512 

0.0045747 

0.351 

1.001 

.5 

15- 

0.003675 

0.0034094 

0.0040569 

0.35 r 

1 .001 

.6 

13. 

0.003412 

0.0031367 

0.0039571 

0.352 

1.001 

.7 

12. 

0.003158 

0.0028711 

0,0038061 

0.352 

1.001 

.8 

11. 


20 



ROTOR SCALE OATA * PROGRAM LA2430 * WIND AXES 


03/1-3/66 PAGE 9 

Time 8*5.37 


Table 1-8. Rotor No. 1, V/OR = .35, M(1.0, 90) = 1.02 

TEST 288.0 RUN 15 


PT. 

ALPHA 

SHAFT 

ALPHA 

CONTROL 

WIND AXES COEFFICIENTS, BASED ON ROTOR BLADE AREA ANti ROTOR TIP 

CLR CXR CVR CMX CMY CNZ CP 

SPEED 
CPO _ 

V/OR 

M, AT 


Ogrip 

1 . 

-12.0 

-15.4 

0.033266 

0.002486 

-0.000149 -0.000682 

-0.000636 

0.005051 

0.0048940 

0.0039453 

0.352 

1.017 

1.1 

17. 

2. 

-12.0 

-15.2 

0.033456 

0.002440 

-0.000254 —0.000711 

-0.000565 

0.005221 

0.0050280 

0.0041001 

0.350 

1.024 

1.0 

17- 

3. 

-12.0 

-14.4 

0.027293 

0.001019 

-0.000078 -0.000628 

-0.000575 

0.004575 

0.0044401 

0.0040337 

0.351 

1.022 

1.1 

16 . 

4. 

-12.0 

-13.5 

0.019153 

-0.000654 

-C. 000094 -0.000480 

-0.000619 

0.003890 

0.0037679 

0.0039728 

0. 350 

1.020 

1.2 

15. 

5. 

-12.0 

~ 1 2 * 8 

0.012027 

-0.002102 

-0.000037 -0.000441 

-0.000679 

0.003352 

0.0032532 

0.0039835 

0.352 

1.020 

1.2 

14. 

6. 

-9.0 

-10.2 

0.027565 

-0.000529 

-0.000209 -0.000366 

-0.000641 

0.004066 

0.0039569 

0.0040952 

0.352 

1.022 

1.1 

l4. 

7* 

-9.0 

-9.6 

0.019757 

-0.001608 

-0.000113 -0.000287 

-0.000752 

0.003633 

0.0035342 

0.0040719 

0.351 

1.023 

1.0 

13. 

8. 

-9.0 

“ii« 2 

0.034926 

0.000655 

-0.000228 -0.000387 

-0.000508 

0.004610 

0.0044838 

0.0041728 

0.352 

1.020 


15- 

9. 

-9.0 

-12.1 

0. 043378 

0.001949 

-0.000162 -0.000581 

-0.000592 

0.005289 

0.0051267 

0.0043174 

0.352 

1.022 

.8 

16 . 

10. 

-15.0 

-16.? 

0.011735 

-0.001590 

0.000151 -0.000711 

-0.000492 

0.003573 

0.0034880 

0.0040354 

0.350 

1.024 

1.4 

16 . 

11. 

-15.0 

-17.3 

0.019647 

0.000485 

0.000070 -0.000818 

-0.000460 

0.004332 

0.0042214 

0.0040258 

0.350 

1.024 

1.2 

17. 

12. 

-15.0 

-18.1 

0.02634? 

0.002357 

0.000275 -0.001081 

-0.000405 

0.004974 

0.0048822 

0.0040085 

0.351 

1.022 

1.1 

' 18 . 

13. 

-13.0 

-16.8 

0.031172 

0.003843 

0.000278 -0.001248 

-0.000586 

0.005724 

0.0056354 

0.0042210 

0.351 

1.024 

1.0 

l8.8 

14* 

-13.0 

-15.9 

0.029001 

0.001986 

-0.000060 -0.000803 

-0.000390 

0.005001 

0.0048362 

0.0040849 

0.350 

1.023 

1.1 

3.7. 





ROTOR SCALE DATA * PROGRAM LA2430 * WIND AXES 


03/19/68 PAGE ? 
'TIME 846.82 


Table 1-9. Rotor No. 1, V/OR = .40, M(1.0, 90) = .85 


TEST 288.0 RUN 



ALPHA 

ALPHA 


PT. 

SHAFT 

CONTROL 

CLR 

1. 

-4.0 

-12.2 

0.076035 

2. 

-4.0 

-13.1 

0.081044 

3. 

-4.0 

-14.0 

0.085398 

4. 

-4.0 

-3.3 

-0.001140 

5. 

-2*0 

-5.0 

0.043550 

6. 

-2.0 

-3.5 

0.027193 

7. 

-2.0 

-2.0 

0.010925 

8. 

-2.0 

-9.9 

0.080477 

97 

-2.0 

- 1170" 

07084T76 

10. 

0.0 

-7.6 

0.083656 

11. 

0.0 

-8.8 

0.087839 

TZ. 

D.O 

-9.7 

0.D92076 

13. 

0.0 

-9.7 

0.071532 


WIND AXES COEFFICIENTS, BASED ON ROTOR BLAOE AREA AND ROTOR TIP SPEED 
CXR 

0.002944 
0.004087 
0.005007 
-0.002049 
-0.001147 
-0.001475 
-0.001746 
0.001158 
"07062159 
-0.001304 
-0.000399 
o; 000599 
-0.002381 


CYR 

CMX CM Y 

CHZ 

CP 

CPO 

V/OR 

M, AT 

^1 

S 

grip 

-0.002899 

0.000536 -0.001161 

0.004894 

0.0046721 

0.0031566 

0.401 

0.845 

.7 

l8. 

-0.002909 

0.000369 -0.001344 

0.005704 

0.0054607 

0.0034570 

0.396 

0.853 

.6 

19- 

-0.003104 

0.000360 -0.001309 

0.006660 

0.0063572 

0.0039386 

0.398 

0.850 

-1.2 

20. 

-0.001617 

0.000459 -0.001158 

0.001326 

0.0012329 

0.0020498 

0.399 

0.849 

1.1 

8. 

-0.002479 

0.000723 -0.000340 

0.001950 

0.0018345 

0.0021776 

0.396 

0.853 

.8 

12. 

-0.002198 

0.000757 -0.000144 

0.001537 

0.0014878 

0.0020319 

0.398 

0.848 

1.0 

10. 

-0.001868 

0.000520 -0.000159 

0.001451 

0.0012590 

0.0019500 

0.400 

0.847 

l.i 

8. 

-0.003413 

0.000652 -0.000710 

0.004190 

0.0039995 

0.0031609 

0.398 

0.850 

.6 

17. 

-0.003762 

0.660639 -0.000697 

0.005017 

0.0047251 

0.0034531 

0.398 

0.851 

■ 3 

l8. 

-0.004335 

0.000830 -0.000698 

0.003334 

0.0031181 

0.0032624 

0.399 

0.848 

.3 

16 . 

-0.004628 

0.000848 -0.000786 

0.004182 

0.0039876 

0,0036971 

0.398 

0.849 

.2 

17. 

-67004998 

67661615 -67606711 

0.005188 

0.0049452 

0.0042128 

0.398 

0.849 

0.0 

l8. 

-0.004007 

0.000971 -0.000722 

0.002217 

0.0020522 

0.0027009 

0.398 

0.849 

• 5 

14., 


TEST 268.0 RUN 5 


WIND AXE5 COEFFICIENTS, BASED ON ROTOR SLADE AREA AND ROTOR TIP SPEED 


PT. 

ALPHA 

SHAFT 

ALPHA 

CONTROL 

CLR 

CXR 

CYR 

1 , 

-4.0 

-6.7 

0.039962 

0.000916 

-0.001126 

2 . 

-4.0 

-10.6 

0.054461 

0.002205 

-0.001486 

3, 

-4.0 

-12.5 

0.069525 

0.003919 

-0.001811 

4. 

-8.0 

-15.2 

0.047449 

0.004913 

-0.000205 

5. 

-8.0 

-16.8 

0.058799 

0.007126 

-0.000214 

6. 

' -12.0 

-17.8 

0.025729 

0.002908 

0.000153 

7. 

-12.0 

-19.4 

0.038319 

0.005997 

0.000133 


CMX CMY 

CMZ 

CP 

CPO 

V/QR 

M, AT 

A 

1 S 

9 . 

grip 

0.000163 -0.000660 

0.002682 

0.0025519 

0.0020923 

0.401 

0.852 

• 9 

14. 

0.000197 -0.000724 

0.003519 

0.0034048 

0.0023582 

0.396 

0.859 

.9 

16 . 

0.000052 -0.000767 

0.004812 

0.0046558 

0. "0026 05 2 

0.401 

0.850 

.8 

18 . 

-0.000535 -0.000592 

0.004555 

0.0045079 

0.0024145 

0.399 

0.852 

1.1 

18 . 

-0.000687 -0.000841 

0.005803 

0.0057593 

0.0027279 

0.397 

0.857 

1.0 

20. 

-0.000588 -0.000624 

0.003415 

0 .0034310 

0.0022373 

0.397 

0.856 

1.4 

l8. 

-0.000789 -0.000652 

0.005017 

Q. 0049311 

0.0024533 

0.399 

0.85 3 

1,4 

20. 
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ROTOR SCALE DATA * PROGRAM LA2430 * WIND AXES 


03/19/68 PAGEJL 
TIME 845.37 


Table 1 - 10. Rotor So. 1, V/OR = .40, M(1.0, 90) = .95 


TEST 

288.0 

RUN 13 


ALPHA 

ALPHA 

PT. 

SHAFT 

CONTROL 

1. 

-9.0 

-12.4 

2. 

-9.0 

-13.1 

3. 

-9.0 

-11.6 

4. 

-9.0 

-10.9 

5. 

-12.0 

-14.6 

5. 

-12.0 

-15.2 

7, 

-12.0 

-16.1 

8. 

-12.0 

-16.8 

9. 

-12.0 

-17.7 

10. 

-12.0 

-13.9 

11. 

-15.0 

-18.3 

12. 

-15.0 

-19.0 

13. 

-15.0 

-19.7 

14. 

-15.0 

-17.8 

15. 

-7.0 

-9.8 

16. 

-7.0 

-10.8 

17. 

-8.0 

-13.1 

IB. 

— 8.0 

-13.1 

19. 

-9.0 

-14.1 

20. 

-9.0 

-14.1 

Zl. 

-9,0 

-14.1 

22. 

-8.0 

-13.1 

23. 

-7.0 

-12,1 

24. 

-7.0 

-12.1 

25. 

-7.0 

-12.1 

26. 

-8.0 

-14.1 

27. 

-8.0 

-15.1 

28, 

-9.0 

-16.1 

29. 

-9.0 

-13.8 

30. 

-9.0 

-12.8 

31. 

-9.0 

-11.8 

32. 

-8.0 

-10.8 

33, 

-8.0 

-12.8 


WIND AXES COEFFICIENTS, BASED ON ROTOR BLADE AREA AND ROTOR TIP SPEED 


CLR 

CXR CYR 

CMX CMY 

CM2 

CP 

CFO 

V/OR 

M»AT 

A 1 S 

0 

grip ___ 

0.026799 

0.000248 -0.000476 

0.000015 -0.000510 

0.003153 

0.0029692 

0.0028278 

0.404 

0.947 

1.4 

15- 

0.034482 

0.001380 -0.000664 

0.000062 -0.000378 

0.003801 

0.0035756 

0. 0029505 

0.404 

0.948 

1.2 

16. 

0.019715 

-0.000792 -0.000632 

0.000142 -0.000491 

0.002677 

0.0024827 

0.0017799 

0.403 

0.946 

1.4 

14. 

0.012847 

-0.001753 -0.000612 

0.000167 -0.000265 

0.002235 

0.0020720 

0.0027713 

0.404 

0.948 

1.4 

13. 

0,011369 

-0.001578 -0.000292 

-0.000029 -0,000289 

0.002349 

0.0022478 

0.0028776 

0.404 

0.947 

1.4 

15- 

0.018260 

-0.000168 -0.000298 

- 0, 000088 -0 . 000302 

0.002907 

0.0028871' 

0.0029358 

0.404 

0.948 

1.4 

16. 

0.025255 

0.001360 -0.000231 

-0.000294 -0.000323 

0.003587 

0.0034642 

0.0028801 

0.402 

0.949 

1.2 

17. 

0.031335 

0.002680 -0.000377 

-0.000302 -0.000301 

0.004371 

0.0041741 

0.0030321 

0.405 

0.947 

1.4 

18. 

0.030236 

0.003964 -0.000419 

-0.000 564 -0,000720 

0.005229 

0,0049655 

"070012719 ' 

737404"" 

07947“ 

1.2 

19. 

0.003491 

-0.003199 -0.000383 

0.000065 -0.000448 

0,001716 

0.0016124 

0.0029049 

0.404 

0.946 

1.4 

14, 

0.009813 

-0.001550 -0.000400 

-0.000282 -0.000137 

0.002576 

0.0023729 

0.0029920 

0,403 

0.948 

1.5 

17. 

0.015745 

0.000067 -0.000369 

-0.000449 -0.000137 

0.003244 

070030020 

0.0030413 

0,4 02 

0.9 51 

1.5 

18. 

0.022658 

0.001875 -0.000356 

-0.000616 -0.000160 

0.003992 

0.0038494 

0.0030683 

0.401 

0.952 

1.4 

19- 

0.001979 

-0.003535 -0.000298 

-0.000125 -0.000077 

0.001663 

0.0015594 

0.0029771 

Q .401 

0.950 ; 

1.4 

16. 

0.031850 

-0.00009B -0 .000798 

0.000127 -0.000559 

07003122' 

0.0028643 

070075453 

137403" 

0.949 

1.2 

' 14. 

0.038698 

0.000707 -0.000805 

0.000029 -0.000632 

0.003640 

0.0034714 

0.0031002 

0.403 

0.946 

l.l 

15- 

0.068878 

0.008818 -0.000989 

-0.000472 -0.000410 

0.004788 

0.0045908 

0.0017941 

0.271 

0.899 

.1 

17-5 

0.076147 

0.009367 -0.001240 

-0.000553 -0.000322 

0.005175 

0.0049512 

0.00X9266' 

0.2T0 

0.903 

.1 

18. 

0.070359 

0.010038 -0.001078 

-0.000646 -0.000306 

0,005169 

0.0049530 

0.0018057 

0.271 

0.900 

0 

18. 

0.078458 

0.010825 -0.001114 

-0.000747 -0.000350 

0,005673 

0.0054274 

0.0019662 

0.271 

0.902 

0 

18.5 

0.060621 

0.008900 -0.001040 

-0.000561 -0.000274 

0.004643 

0.0044128' 

070016777 

0727? ' 

07000 

0 

17.4 

0.061572 

0.008165 -0.001137 

-0.000495 -0.000215 

0.004414 

0.0042123 

0.0016780 

0.271 

0,899 

0 

17. 

0.068607 

0.007654 -0.001374 

-0.000317 -0.000242 

0.004458 

0.0042473 

0.0017745 

0.270 

0.900 

0 

17. 

0.060242 

0.007002 -0.001329 

-0.000281 -0.000224 

0.004072 

0.0038749 

0.0016750 ‘ 

0.270 

O790X 

0 

16 5 

0.078066 

0.008292 -0.001473 

-0.000359 -0.000386 

0.004914 

0.0046655 

0.0018966 

0.271 

0.898 

0 

17 5 

0.058392 

0.009050 -0.001354 

-0.000501 -0.000145 

0.004618 

0.0044192 

0.0016665 

0.272 

0,901 

- .2 

17.5 

0.053097 

0.008906 -0.001399 

-0.000495 -0.000140 

0.004452 

0.0042676 

0.0016138 

0.271 

0,904 

- -3 



17 5 

0.048024 

0.008864 -0.001313 

-0,000533 -0.000216 

0.004359 

0.0041729 

0.0015741 

0,271 

0.902 

- .3 

17 5 

0.063446 

0.009130 -0.000433 

-0.000601 -0.000402 

0.004719 

0.0045097 

0.0016916 

0.271 

0.901 

.7 

17.5 

0.072598 

0.008736 -0.000308 

-0.000619 -0.000508 

0.004857 

0.0046241 

0.0018X86 

0.269 

0.004“ 

.6 

17 5 

0.082280 

0.008238 -0.000331 

-0.000585 -0,000569 

0.005049 

0.0048281 

0.0020242 

0.270 

0.902 

.6 

17 5 

0.088077 

0.007250 -0.000288 

-0.000474 -0.000577 

0.005038 

0.0048064 

0.0021886 

0.269 

0.904 

.6 . 

- 1 - * • y 

17 5 

0.069151 

0.008831 -0.000780 

-0.000531 -0.000255 

0.004823 

0. OG 4595 4 

0 .0017109" 

0,277 

0.900" 

.2 

t * y ^ 

17-5 
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SlTC-s SCALE DATA * PROGRAM LA353 » * WIND AXES 37/01/68 PAGE 5 

TIRE 935.00 

Table I - 11, Rotor No. 2. 

TEST 31 i. i xC , ! 

44 FT. TAPERED TIP RCTCR V /UP = .31 Hll,:ns;i = .87 

ulivU AXES CCEFFICIEMS, BASED L l\ FCTOfi BLADE AREA Ai\0 RCTCR TIP SPEEL 

ALPHA ALPHA 


PT. 

THE T A 

SHAFT 

CCNTRCL 

C L K 

CXR 

CYR 

CMX 

CP Y 

CPZ 

CP 

CPC 

V/CR M(1.0) (901 


1. 

B • j 

-1 . 

-14.8 

.♦1355 18 

• . ■ 5 54 

' 1 1 1 5 

- . 13 .744 

- '. T : 1566 

C. M3 618 

1 .(SC 37 263 

3.3022327 

0.315 

3.871 

.2 

2. 

o » j 

-1 . ■ 

-13.1 

.-17.-23 

", 21594 

'.3 >*'171 

-1.1 .0349 

~').1>j5J j 

0.1 J 2 1 3 3 

, . 1 -22 866 

1. 10 17574 

0.318 

0.873 

-3 

... 3. 

i , . 

-1 . ■ 

- 16.2 

. 5 94 9 

. . , £ 469 

- . 'S3 

1 • 3 1 

- . ' 784 

Y,.;C5.ili; 

3.3 ,,52281 

0.2323282 

0.315 

C.87B 


4. 

12. 

- 1 1 . 1 

-17.8 

. 65884 

1. 12123 

-,.'ii3U 

1 . i 1 1 5 5 3 

- ,. J ’ '163 9 

1.216724 

, - J 169399 

-.3327607 

0. 316 

0.874 


5. 

13. . 

- 1 . . > 

- 1 c . 5 

.♦ .17 2407 

.1.413 746 

- . '59£ 

-3. 5 .>1648 

-1: .13:791 

9.!:278:.7 

. 0279959 

0-332097 

0.318 

0.874 

.2 

fc.. 

13., 

- 15 . 1 

- 2 . ; . 1 

. ,27327 

, . : . fc 3 6 2 

\ T ; ’'6 "5 

-1.3 U284 

- 1.21*678 

C.3 >3 826 

. 44787 

-.4J19922 

0.318 

0. 871 

.5 

7. 

8. ' 

“15. 

-18.8 

. '1184 1 

*. 1735 

■'.,i 1 71c 

-... IF 26 

- 1. J3 '617 

2 .322 124 

0 .3241 £ 7 

3.3018551 

0.318 

0.872 

.5 

a. 

12 . ; 

~ 1 'J • 1 

i * 5 

. 14 313. 

' . 11132 

*.,i v >26 5 

-J. ’ 1 175 3 

-J.0C-C6E7 

C . 005655 

'J .0059767 

1 . 3022 824 

0. 319 

0.872 

.3 

9* 

13.7 

- 1 5 v '! 

-22.3 

.257129 

,.15756 

:. lo’nze 

-V.. .2 2 84 

-0. A. 0606 

C. £07670 

C.C07S627 

3 .3326766 

0.319 

0.872 

.2 

10. 

i > . ■; 

~ 0 • t 

-12.5 

- . '7 7466 

: . . ' 6 87 3 

- ; . J >16fcl 

- 2 . 1 *63 3 

-0.-K1771 

1. '135491 

1 .0055846 

3.3029232 

0.318 

0.873 

.0 

11. 

l : 

“5* * 

-12,5 

.. 'ot.79.* 

‘■.*,411 l 

- ' . -0-18 3 7 

- .5 ' 646 

1. ..-3 693 

1. 03561,. 

. J v 5 654 8 

0. -7039951 

0.317 

0.870 

* 


TEST 310. RUN 4 

44 FT. TAPER EC TIP RCTCR V/CR = MI.JH9J) = 


/-IOC AXES CCEFFICIEMS, BASED C-\ MCTGR BLACE AREA ANC RCTCR TIP SPEED 




ALPr-A 

alpha 
















' 



PT. 

THETA 

SHaFT 

CCMSCL 


CLR 


CXR 


CYA 


CNX 



CRY 

CMZ 

CP 

CPG 

V/CR 

M1.0 M90 » 

\ 

1. 

1 . , 

-5. • 

-12 .5 

1 , 

,-76224 


.6735 

- 

• . m a i : 


. r ;74i 

- 



,-652 

5 757 

>.0,37858 

3. >031134 

0.326 

C .882 


2 . 

1 C . ' 


-14.4 


>64345 


.89 4 

- 

. ’ '2134 


. : 1 '963 

- 


i ~ 

J 4 9 C 

C « j >7 36^ 

1.2,72771 

T. 0938450 

0.323 

0.882 


3 * 

6 . ,t 

— z » 

- 1 . . 3 


I 5 4 

" • 

,4494 

“ 

, -1314 


.:.j 5 >9 

- 


" 

'552 

* . 314 >41 

'..1141262 

•3.1022803 

0.323 

0.881 


4 . 

6 . i 

- 5 • 

-3.7 


-•+4557 


. 247 

- 

. - , 74 £ 


. r > C 3 6 1 

- 


J}? 


f . r: 2 e 1 9 

T. 3, -28483 

1 .7019121 

0.322 

v * 8 8 X 

.1 

5 • 

4 . : 

~ ^ * • 

-7.5 


.25168 


' . 734 

- 

. I • 397 


. . '728 ? 

- 


- . 

'i 3 1 7 

. j'1922 

!. j 019223 

■. . 3016364 

0.322 

3.880 

-3 

6 « 

2 . 

- 3 . 1 

— y * 9 


* • r , " C 

- 7 * 

'76 3 

- 

. \ 212 

- ■ 

. : - J 179 

- 

‘ * 


-2 2 8 

J . 3 i- 1 3 1 4 

>.5113165 

.. • 5 ‘.)154 70 

■C.322 

0.883 

.0 

7 « 

6 * 


'-3*3 


, 73473 


: :s47i 

- 

. ■' >232 3 


. ■ > 33 

- 



7 8.3 

1.152296 

1.-1 12 3414 

>1 .:340285 

0.326 

0,880 

-.4 

8 a 

C c 


- 7 . -3 


334615 

- , • 

3 *+ j: 3 


. > -54 3 ' 

- " 

;,3j 

“ 


! I 

195 

,'.£53915 

' . “39516 

. 1055113 

0.327 

0.878 

.6 

9 , 

i , . . 


— -J , -4 


79 951 


' 217 

~ 

. . 3k3 


. . .• 54 

~ 


». +• 

-926 

• l .5 766 

-.1 : 57 726 

1044232 

0.324 

G.881 


1 J 4 

4 . 


-3.3 


. 5476 1 

- ? • 

1 c 1 S 

- 

. ' 1516 


» . ! . 3 l 

“ 

P * 

' 2 

■533 

0.111475 

'.5114419 

Z . 5017978 

7.325 

0.881 


1 1 4 

1 * 


— 1 . ■* 


Jo k 3 


, 1672 


. ’ '951 


. : i 4 

- 

i • 

■n ■ 

'•4 21 

£.111084 

; .r :ii775 

1.1115840 

0.325 

0.880 


1 2 * 

* - 

- « 1 

- • • k 


. i'+S .-7 

r * 

i v 4 

“ 

. > 1 5 5 2 

- 1 

. ' > 1 1 2 2 




'■299 

: 1 r 96 a 

I.Jj-9577 

1.1015167 

3.327 

C.880 

,1 

X 3 « 

“1 . „ 




-ii 72,-. 

- * * 

16 5 5 

- 

. • 445 


. ‘ '12 3 

~ 



7 28 1 

3.1 >9 98 

:“ , 95 9i 

'.'314866 

0.325 

0.878 


H. 

— 2 * 


, .7 


32 3 

“ ‘ 4 

14 ii 

- 

. 'I 334 

- 1 

. . 'I 14 

- 

) . 

J ; 

U61 

7 . 2 * ‘ 1 J 3 2 

1 . C 7 1 1 8 1 5 

I. ni5564 

0.325 

0.878 


15 a 

4 * 


4 * 


.67227 

~ * 

>721 

“ 

• > >2475 


. : >: • 3 

- 



192 3 

- r . „ ; 2 3 9 2 

"12663 

-3 . "02,2872 

3.324 

0.879 


16 * 

4 * 

3 * 

• . l 


3 c h / 4 

— • 

' 9 3 I 

- 

. ’ '5 79 9 


. 1 1 ' 1 4 1 

- 



■9 51 

5 . 1 " 1 2 6 6 

• Ti J T * 3 J 5 6 

3. 1027927 

0.326 

0.879 

-•3 

17 • 

' * • 


y « . 


.4.27 

~ * 

7 4 

“ 

. ' 1913 


. . : 2B 

- 



- 3 1 „■ 

-I. : : 7351 

- -3.61 

:.‘ , - : n7859 

0.325 

C. 878 

.0 

18. 

* 




3 2 91 

— « 

5:21 

- 

. 127 


. . : ; 2 1 

- 

' . 


J S525 

~ 2.^11 ‘j 5 7 

-■'.C£ r2C3 

•.0316483 

>1.32 7 

0.881 



24 



7CTCH SCALE LATA * PRlC-RAM LA352 * H INC AXES 


27/01/bB PAGE 9 
TIKE 935.00 


Table 1-12. Rotor No. 2. 


TEST 312. KUN 5 

44 t-T. TAPEREC TIP RCTCR Z/CR ■ .36 Mil. 5X93) = .80 

nlNC AXES COEFFICIENTS, BASED LN RCTCR ELACE AREA ANC ROTOR TIP SPEED 

ALPHA ALPHA 


PT. 

THETA 

SHA FT 

CONTROL 

CLR 

C X R 



CVR 



CHX 


cm y 

CMZ 

CP 

CPC 

V/OR M 1.0) (90) 

1 . 

A. . 

- 11 .' 

- 11.6 

■>. ' .54 7 

i '93 



. 2 336 

- ! 


-■ CS’l 

- 

1 . I * 13 64 

7 . : ’ 1 2 39 

0 212286 

3.9315727 

0.315 

0.877 

2 . 

8 . : 

-1 

-1A. 5 

. .“33 .95 

" . •• 4 3 7 3 


r * 

:: lei 

“ *■ 


* i T76 1 

- 

I.i, <512 

2. C 334 11 

’ .0 73A63C 

C.* 1 01 8 55 2 

0.340 

0.832 

3. 

8 . ' . 

-1.. • 

-14.5 

,.'Z9j59 

3 . 1.3464 



IT ’>164 



2 CC 666 

- 

J. 017544 

■7.333220 

0. €233354 

3.1029004 

0.360 

0.797 

A. 

lj . 

-1 J. 

- 16 • 1 

. .-%4578 

' • ! ,6655 



1 1 4 



r 1 ;. 8 i 

- 

.2 7 *>62, 

“ . v ,4 784 

1.02)46156 

v. ”022669 

0.360 

0.798 

5. 

12 . ' 

-li. 

-17.5 

. IdcsIS 

" . . 9 7 4 5 

- 


3*“162 



.’1384 


T . ?C2 76 7 

C .t 36 34 1 

j * w 6 3 7 6 2 

3.9026317 

0.355 

0.797 

6 . 

13.7 

-L. 

-13.7 

“,CcE765 

3. '.13185 


j • 

1)1314 

“ 3 


071876 

- 

I. iC ’768 

0.1 38 220 

”.£CeC951 

3 .0030287 

0.359 

0.600 

7. 

13.7 

-Id. ' 

- 22*6 

' . .46058 

>. U2167 



2 T ".4 2 5 

-i 


J ‘'2136 

“ 

;> . 2 : 0 8 3 9 

■j. 576869 

7.Q269876 

£ .9 324439 

0.360 

0.796 

B. 

1 Z # 

-Ip. 

-21 .3 

. « ' r 3 3 3 5 j 

« v 7 6 i 8 



r 687 

% 


■J 16 31 

~ 

. .? ; 794 

1.094826 

”|.0 157413 

0.9022428 

9.357 

0.798 

9, 

1 „ . 

-15.’: 

- 2.1 

■. ,'1923 6 

0 . ; 3311 



5 , 757 

-* 


Ml 116 

- 

:. 2 0006 

C . iiy 3,>76 

1.2232515 

j. 0020677 

3.362 

0.794 

10 . 

i5 • Vf 

-Id*** 

— IS* v 

. } ;324S 

1266 



1 3 6 7 6 



: 7 94 85 

“ 

3. ‘,.*'64 4 

C .201359 

0 .CC 1 AS 2 C 

9.0019559 

0.361 

0.796 

11 . 

t . 

- 15. 

-17.1 - 

' • ,.12248 

-‘..1,5843 


i * 

n-B36 



3 j r* i 4 1 

- 

,i.r i" 3 1 

— j . CSC 170 

- 3 . e ; 2,790 

0.7-9 20237 

0.362 

0.794 

12. 

6,1, 

-1 

-13 . : 

-. 11152 3 

: .215 



; ,'352 



. >422 

- 

7.3 446 

S.? . 1886 

“.3515225 

1.1018355 

0.363 

0.795 

13. 

A. 

-1 

-11,6 - 

, . , 1” ^ C 

~ n . 1 . 2724 



: ; .396 

“V 


: • <3 ''5 

“ 

1 . J,'431 

«.:s?771 

'.02,3077 

0. 7317658 

C.360 

0.797 

1 A . 

A. 

- 5 * *' 

-7.2 

. 22 26 8 2 

1262 

- 

... 

C;.~3 6 : 



1 1 1 122 


’.,2 327 

C. 2018A6 

:.CC15C17 

2.0017715 

0.359 

0.797 

15. 

Z * . .’ 

- p . j 

-6. 

1 2 rt 3 A 

1322 

“ 

i , 

3 — 169 



, C ’ 7 J 


‘.O’ *173 

0. 201213 

•"0 011936 

; , .”0167i3 

3.362 

0.791 

16. 

c • 

- 5 » ' 

-5. 

♦ **163 1 

. . 1,1543 

- 

i , 

T 764 



■;■• >2 3 

- 

.2: 515 

>.772785 

7.0726382 

7 .902 012 9 

3.362 

1.792 

17. 

& . > 

- 5 . " 

“ 1 • • 3 

'59 ,2 6 

•■.'3714 



1.75 



« y» J 4 2 J 

- 

7“: 1494 

0.2)336 1 

1. €036672 

5.0923132 

9.357 

0.801 

18. 

12. ' 

_ c 

“ I iL • .3 

' .”7 A 77 1 

" . 5 E 6 3 

- 

■* , 

P 11619 

- 


C3,'6 73 


i."»r >6ii 

C .225471 

j. 2054037 

3.9920622 

0.362 

3.793 

19 . 

1 2 . * 

~ * 

-1A .5 

: . js 4792 

I' . ; ','0 369 

~ 

) * 

V<2 13 

- B 


■ .2786 


1 . „l : 523 

7. 7C 7 329 

I. CC71613 

3. €136164 

3.363 

0.793 

20. 

8.” 

, • 

-7 .5 

.. >b 32 5- 

: 38 

- 


’ '2 336 



, '12 

- 

434 

3.1 2 A 5 7 

:,f C3488 5 

1.1931338 

0.35 8 

3.799 

21. 

1 . . 

1 • 

-5.3 

. ,9123c 

; .1275 

~ 


•: , 3661 

- » 


’• '"■ , 95 

- 

. 1 . i n 1 53 

2. ' 5367 

1.3052965 

€ . 0 342522 

Q. 358 

0.759 

22. 

1 * 

-> * 

- 5 . ^ 

. 7 o 5 5 9 6 

-1. 1377 

- 


' >217... 

f 


42 

~ 

>.7; '6 22 

irri-bi 

0. 020565 

O. 13 2 3 175 

0.358 

0.798 

23. 

4 

, • 

~ > • 6 

- * , 3 1. 2 6 ' 

1577 

- 


0,1331 



; -.o 26 

- 

1 .C .'.458 

~ . 1,1329 

*. CC1A235 

3. '019371 

3.358 

0.798 

2 A. 

Z • 


-2 • 

. .'32659 

- : . 1927 

- 


0 013 

“ 


’ -3 

- 

.. ::4;-7 

„ a as 

) 11152 

j. *017313 

1.359 

0.798 

25. 

V • 


— « 5 

. i 73 3 3 

- . 1926 



■’.*'49 5 



, •; : . 2 > 

*» 

!.■> , i 1 5 1 

C . 1 50955 

" .107 5605 

3. 0)16659 

9.362 

■3.789 

26. 

_ • 

5 * 

3 # 7 

. 'A 7 16 1 

,69d7 

“ 


v 1 dZ 5 



■ - I’I3 3 

- 

1. 1 1452 

.00532 

- 2 . L € C 4 A 0 5 

2.7010585 

0.359 

3.798 

27, 

C 9 * 

> • 

t- • , 

. ,'6 47 79 

-7. 0559 

- 

‘ * 

t i25F7 

** 


. • i ‘3 A 

- 

,.3.2631 

. C 0593 

-i.CC 4898 

C. 0922743 

0.358 

0.803 

28. 

3 * ; 

^ » 

.9 

. ,-73itc 

897 3 

- 


> '2S36 



’Ill 

_ 

• '717 

- 0-.A63 

-0.003371 

,1. >924995 

3.358 

0.798 

29. 

A . 

5 • 

- .1 

. '61365 

9185 

“ 


r 37 -7 

1 


1, 2 '5 

- 

■> . ! yi 6 5 3 

-0.£7« 170 

0.0272773 

€.7028920 

C.357 

0.800 

30. 

6. i 

5 » 

-2.3 

. iSCIEe 

—2 . , <3 4 j3 



:-;4bi e 

* 


“'1.1363 

” 

i. ) . 1446 

C. 01457 

“ ,0 €15848 

C. 7040187 

0.359 

0.798 


— 25 


roro H PH-rcoOIVItJ'-l'S^UlPMKHrjrjr 



ROTOR SCALE DATA * PROGRAM LA3530 * HIND AXES 


04/01/68 PAGE 25 
TIME 854.40 


Table 1-12. (Concluded) 


TEST 310.0 RUN 13 


44 FT. TAPERED TIP ROTOR V/OR = Mil. 01(901 = 


HIND AXES COEFFICIENTS, BASED ON ROTOR BLADE AREA AND ROTOR TIP SPEED 

ALPHA ALPHA 


PT. 

THETA 

SHAFT 

CONTROL 

CLR CXR CYR 

C MX CMY 

CHZ 

CP 

CPO 

V/OR M(l. 01(90 

1. 

0.0 

0.0 

-1.0 

0.010839 -0.001700 -0.000294 

-0.000017 -0.000156 

0.000977 

0.0009120 

0.0015105 

0.357 

0.801 

2. 

0.0 

2.0 

1.0 

0.025145 -0.003071 -0.000796 

0.000113 -0.000605 

0.000652 

0.0005910 

0.0016373 

0.355 

0.804 

3. 

0.0 

4.0 

3.0 

0.039969 -0.005558 -0.001162 

0.000014 -0.000450 

-0.000006 

-0.0000360 

0.0018180 

0.354 

0 . 804 

4. 

0.0 

6.0 

5.0 

0.056740 -0.010104 -0.001785 

-0.000095 -0.000703 

-0.001192 

-0.0010753 

0.0022838 

0.355 

0.803’ 

5. 

-2.0 

6.0 

5.0 

0.028082 -0.005137 -C.001210 

0.000052 -0.000388 

0.000020 

-0.0000121 

0.0017575 

0.355 

0.803 

6. 

-2.0 

4.0 

3.0 

0.015648 -0.003010 -0.000822 

0.000177 -0.000286 

0.000635 

0.0005438 

0.0015986 

0.356 

0.803 

7. 

2.0 

4.0 

3.0 

0.077471 -0.012480 -0.002996 

0.000046 -0.000873 

-0.001225 

-0.0010776 

0.0029511 

0.357 

0.803 

S A 

2.0 

6.0 

5.0 

0.091362 -0.018321 -0.003691 

-0.000060 -0.001063 

-0.001959 

-0.0017555 

0.0041860 

0.357 

0.803 

9. 

2.0 

2.0 

1.0 

0.059997 -0.007083 -0.002311 

0.000129 -0.000903 

-0.000138 

-0.0000849 

0.0021819 

0.356 

0.802 

10. 

2.0 

0.0 

-1.0 

0.043201 -0.003374 -0.001509 

-0.000007 -0.000478 

0.000722 

0.0006671 

0.0017370 

0.357 

□ .802 

11. 

4.0 

0.0 

-1.0 

0.076896 -0.007397 -0.002507 

0.000085 -0.000818 

0.000446 

0.0003979 

0.0026024 

0.355 

0.603 

X 2 * 

4.0 

2.0 

1.0 

0.091649 -0.012877 -0,003290 0.000221 -0.001318 

For the following data points 
a-|_ and/or bj_ / 0° + .2° 

-0.000005 

0.0000362 

0.0040152 

0.355 

0.804 


FT. 


1 

2 

3 

k 

5 

6 

7 

8 

9 

10 
n 
12 


THETA 

0 

o 

o 

0 

-2 

-2 

2 

2 

2 

2 

A 

h 


ALPHA 

SHAFT 

0 

2 

4 

6 

6 

4 

4 

6 

2 

0 

0 

2 


- .8 
- .5 
0 
.8 

- 1.0 

-1.4 

2.4 

3.6 

1.8 

1.2 

3-4 

4.3 



0 

o 

o 

o 

o 

o 

o 

o 

o 

0 

0 

0 
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07/01/68 PAGEU 
T I PE 935.00 


Table 1-13. Rotor No. 2. 


TEST 

31'. . 

KUtN 6 

















44 FT. 

TAPEKEC TIP 

RCTCR V/QR = .34 

Mil 

. , 1 1 9-,n = 

90 








,M<\L AXES CCfcF F i Cl t KT S j BASED Cb RCTQF 

dLALE AREA AND RCTCR TIP SPEEC 






ALPHA 

ALPHA 












PT. 

THETA 

SHAFT 

CCNTKCL 

CLK 


CXR 


CYR CMX 

CP Y 

CPZ 

CP 

CPO 

V/CR 

Pi 1.9) (90 ) 

1 . 

o . 

"* > . 

-9.2 

. ■ ■ H . , 5 V 

n 

1554 

- 

,. K. ':444 *■ £ 4 ‘S » J466 

-7. 1 ! '231 

I. 112853 

375028525 

C. ‘020750 

0.358 

0.903 

2 . 

b . .- 

-5 . 

-11. ’ 

. , ~j Z 2 1 


.3478 

“ 

1 . 3 7 1 9 5 3 >5 -5 

- i.:>:'*’329 

, 32 594 

:.t 239511 

C. 7024 877 

0.356 

C. 907 

3 * 

1 . ♦ .* 

~P * 

-12.9 

. . .•69294 


6613 

“ 

.,-.,1424 - ,7 <614 

- ; 217 

•,•.*••5 591 

■'..£,”54735 

C. 3331286 

0.357 

0.995 

4 . 

4 . 


-7 • i> 

...2316 


; .'275 

* 

, 2 .’285 - ■ . ' 9192 

‘ 5 1 

131914 

3.3 '19744 

3.0318377 

0.359 

0.900 

5 • 

2 • ' 

— 2 . 

-6 . • 

. ,243'' 


• .12 2 9 

* 

, . "7 r : * 1 G 5 -,;.7 >Jl'i3 

7 » T 72 5 76 

C. 391379 

*’.£213427 

01 .0/}l 7 E 83 

0.363 

0.893 

6 ♦ 

£ . 

* 

-1.9 

, , 3 944 0 


, 2 13 4 

* 

1. > 'T92c ' , M 1 1 4 1 

-* 1 .2 ' ’266 

3. ’ 7 198.* 

C .3013856 

■O. 30 17731 

0.356 

0.908 

7. 

i. * 

* 

— .6 

. - 462 

” * . 

\ 1 953 

" 

2. ’■"959 . 1 . / i/721 

- . . . ; ; 7 1 2 

j.‘7 26.74 

0 .3 1 1 Jii92 

,2. 0316831 

0.357 

0.907 

8 * 

4 . ■ 

« . 1 

*3.6 

. 1 3 3 3 1 3 

* - • 

2156 

~ 

. 7.1465 -...73221 

- . 1 192 

<J . “ ) 1 4 5 .3 

3 .3314 93 3 

3. 1320562 

0.356 

0.907 

9. 

6 . ' 


-5,7 

. " 7 'Oti 

-* “ • 

. .1555 

“ 

?. : .'2415 f . ,1 1 *t4 2 

- i,.’l 1424 

3.1 -2315 

’’.CC24211 

3.0026348 

0.355 

0.906 

i *i * 

a • i 

• * 

-7 .7 

•i8 655 

- ./ • 

‘•2 321 

“ 

'. *33212 ;.-->r-A6 

-j . 479 

3. 132896 

■C .CT37816 

C. 1034366 

0.358 

0.904 

li. 

4 . ' 

5* 

~ .5 

• J 6 6?6 


' 9 173 

“ 

3. « 4 t % . i ,<3 71 

- . -517 

3.7 7 '444 

1.34 74573 

3.5032226 

0.357 

0.903 

1 2 9 

6 • ^ 

5.i 

-2.o 

. * s 8 54 9 3 


* , 7 8 7 1 

- 

4623 r ».7 1J384 

- 636 

£•2^2146 

3. "C 21433 

3.0043830 

0. 356 

0.906 

13. 


5 * 

1 . J 

1 . 3 b 1 7 3 0 

“C * 

: :92 -6 

- 

% ‘ 29 ' . . ‘ ‘ .133 

- '.91 '581 

-C. "5 24 9 7 

-5. 000:3818 

"j. 3028936 

0.358 

0.902 

14 . 

• 

3 * 

3 . 3 

• j 5 i 862 

-1, 

' -7964 

“ 

»..? *22 7.. * • » 1 j *55 

- .7; 7411 

-3. - : 91459 

-0.CC3488S 

3.0021733 

0.358 

C.903 

1 5 • 

~ 2 « - 1 

5. 

5... 

. J 3^363 

* * 

. 6 2b ■ 

~ 

• . ? 154 r • ‘ 1 1 8 • 

- .21/731 

- . 1 . 1 j : 2 5 2 

— _ . \J 1 2126 

■S . 5319528 

0.357 

0.905 

16. 

"" 2 * r 

7 * 

6.4 

. ) 4 3 9 A 4 

- • 

. 3233 

~ 

'.12117 ; . 7 1 1 4 

; ;• 32b 

-3.13 5969 

- 3 .0131 1133 

2. 1321336 

0.357 

0.905 

1 / . 

) . 1 

7 . 

4.6 

. •6593c 

-*! . 

.11 = 11 

* 

. r “32 6 J ... 1 3 14 3 

- 1.0:3572 

-''..J11372 

-1.2314262 

1 .■'124432 

a. 358 

0.903 

18 » 

2 . 

7 , : 

2.6 

. 7 ? 6 b ? 

- - . 

12933 

“ 

‘.'’14211 15T 

- .■ • !3 '939 

131 34 2 

. £ -’19731 

;. 7C 3212 2 

0.357 

0.905 

19. 

A . ' 

7. ‘ 

• .8 

« .55 14 

* * . 

■ 12375 

“ 

’.'74916 7. ,.‘,>,171 

1586 

’.-1 .459 

, .IC‘325 : 

.1342195 

0.359 

0.905 

2 • 

6 * ■ 

~ 1 . 


. 1-654 


1. 922 


.♦.13*321 ; J554 

-'♦"298 

C .A '2165 

). 0022913 

j • 1019464 

0.356 

0.938 

2 i » 

b • 

- 1 ; . 

-14,4 

. ;3 9 ; 2 


.3532 


'. ■; 2 * 1 . 1.15 34 

1312 

f .M2 529 

•' .3034982 

-.0023440 

C. 357 

0.933 

22 . 

I - . 

” lr • 

“16.1 

. 44177 

* . 

\ 5 1 


. > ‘131= - : -3 '.55 

-'.7,2165 

M 294399 

1 .CC48323 

*7. 3326110 

0.356 

3.907 

2 3. 

li. 

-1 . 

-17. 

* 1 / 2 . t>bl 


. e 1 3 

“ 

■ . • 2*t3 - ., .'1152 

-■.I' 717 

,.'.1.5762 

■ . 1 *56255 

!. J024181 

0.358 

0.903 

24 . 

1 l . 

“1 J • ' 

“2 .6 

. 'Lt'460 


^4 36 


»' Ob jlill 

“ • • . V 6 32 

. 2 *4178 

'.3341999 

). 71. 12 1842 

0.358 

0.9 33 

2 5. 

12.’ 

“ 1 J * 

“2 A . } 

. 3.-747 

* * 

. 7539 


: • ' > ‘4A 1346 

- ' . '546 

1.335146 

2. .7*51325 

3. 7022590 

3.356 

0.906 

26 • 

I - . 

~ 1 I) . 

“ <: , » 

.‘2 275 


: 3?7i 


V- 71c 1122 m 

“ • \/*3 15 

j * '32437 

■ .0 C 34 82 7 

7021347 

3.358 

0.996 

27 • 

s * 

1 ^ . 

— i c * -<■ 

• ! bb 1 1 

“ * 

*4^1 


. ' . 552 ' ■ ‘567 

- -52, 

-.5,1716 

.3-, 18218 

0.3019765 

0.356 

0.995 
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ROTOR SCALE DATA * PROGRAM LA3530 * WIND AXES 


04/01/68 PAGE31 
TIME 854.40 


Table 1-14. Rotor No. 2. 


TEST 310.0 RUN 16 


PT. 

THETA 

ALPHA 

SHAFT 

ALPHA 

CONTROL 

44 FT. TAPERED TIP ROTOR V/OR = .40 Mil. 0) (901 * 

KINO AXES COEFFICIENTS, BASED ON ROTOR BLADE AREA AND ROTOR TIP SPEED 
CLR CXR CYR CMX CRY CMZ CP 

CPO 

V/OR I 

1. 

6.0 

-5.0 

-9.6 

0.033264 

0.000880 -0.000562 

-0.000270 

-0.000112 

0.002611 

0.0023882 

0.0019644 

0.403 

2. 

6.0 

5.0 

-3.4 

0.085627 

-0.007955 -0.004783 

0.000416 

-0.000415 

0.001639 

0.0014509 

0.0041671 

0.400 

3 • 

4*0 

5.0 

-1.1 

0.077941 

-0.009243 -0.004298 

0.000289 

-0.000651 

0.000181 

0.0001584 

0.0034826 

0.401 

4* 

2.0 

5.0 

0.9 

0.065253 

-0.008990 -0.003287 

0.000101 

-0.000716 

-0.000538 

-0.0005005 

0.0028421 

0.402 

5 «* 

0.0 

5.0 

2.9 

0.050752 

-0.007822 -0.002481 

0.000152 

-0.000432 

-0.000617 

-0.0005503 

0.0024275 

0.401 

6 . 

-2.0 

5.0 

4.4 

0.034677 

-0.006290 -0.001983 

0.000112 

-0.000537 

-0.000302 

-0.0003045 

0.0021379 

0.400 

7. 

-2.0 

7.0 

5.9 

0.048515 

-0.009527 -0.002722 

0. 000051 

-0.000433 

-0.001271 

-0.0011591 

0.0025112 

6.401 

8. 

0.0 

7.0 

4.2 

0.063026 

-0.011335 -0.003502 

-0.000030 

-0.000528 

-0.001575 

-0.0014301 

0.0028616 

0.401 

9. 

2*0 

0 .0 

-2.5 

0.035811 

-0.002685 -0.001246 

0.000114 

-0.000282 

0 . GO 1021 

0.0009319 

0.0019232 

0.399 

10. 

4.0 

0.0 

-4.1 

0.051287 

-0.002630 -0.001867 

0.000065 

-0.000674 

0.001428 

0.0012754 

0.0021603 

0.400 

L 1 • 

6*0 

0.0 

-6.3 

0.064734 

-0.002315 -0.002533 

0.000083 

-0.000674 

0.002136 

0.0019315 

0.0025932 

0.400 

12. 

8.0 

0.0 

-8.4 

0.075657 

-0.001243 -0.003039 

0. 000081 

-0,000558 

0.003502 

0.0031032 

0.0032394 

0.400 

i 3 « 

8.0 

-5.0 

-11.5 

0.049971 

0.002350 -0.000919 

-0.000482 

-0.000294 

0.003661 

0.0032982 

0.0021984 

0.401 

14* 

10.0 

-5 *0 

-13.2 

0.062628 

0.003936 -0.001376 

-0.000705 

-0.000621 

0.005033 

0.0044486 

0.0026255 

0.400 

15. 

10.0 

-15.0 

-20.2 

0.008687 

-0.000341 0.000168 

-0.000655 

-0.000713 

0.002348 

0.0021498 

0.0022819 

0.401 

16. 

12.0 

-15.0 

-21.6 

0.021605 

0.0C3585 0.000024 

-0.001091 

-0.000382 

0.004031 

0.0036863 

0.0022194 

0.401 

1 7 * 

13.7 

-15.0 

-23.3 

0.036263 

0.007933 -0.000192 

-0.001663 

-0.000492 

0.006273 

0.0055607 

0.0022912 

0.402 

18* 

12.0 

-10.0 

-18.3 

0.048055 

0.007067 -0.000307 

-0.001163 

-0.000443 

0.005929 

0.0052535 

0.0022694 

0.402 

19. 

10.0 

-10.0 

-16.6 

0.035311 

0.004415 -0.000027 

-0.000822 

-0.000218 

0.004347 

0.0038960 

0.0020523 

0.400 

£0 * 

8.0 

-10.0 

-15.0 

0.022223 

0.001870 0.000061 

-0.000587 

-0.000225 

0.003032 

0.0027113 

0.0019328 

0.400 

21. 

4.0 

-5.0 

-7.7 

0.018561 

-0.000366 -0.000299 

-0.000149 

-0.000012 

0.001837 

0.0016420 

0.0017676 

0.402 


1.0H90) 

0.828 
0.828 
0.829 
0.029 
0.828 
0.629 
0.828 
0.828 
0.831 
0.830 
Q.830 
0.829 
0.830 
0.831 
0.831 
0.830 
0.830 
0.829 
0.8 30 
0.829 
0.830 
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Table 1-15. Rotor No. 2. 


TEST 

31 . 

RUN 8 



















44 *• T • 

TAPEREC TIT RCTCR 

V/CR 

= .41 


Ft 1 

.7)193) = . 

91 









rt I 1C AX 

ES COEFFICIENTS, BASED CM 

RCTCR 


8LACE AREA ANC RCTCR TIP SPEEG 







ALPHA 

ALPHA 














PT. 

THETA 

SHAFT 

CCKTRCl 

CLn 

C X R 

CYR 

OX 


CM Y 

CM Z 

CP 

CPQ 

V/CR 

P < 1 .9 ) ( 99 ) 

h 

s 

1. 

8. 

-3.2 

-ii .4 

. 3 1 ' 93 

7. .16'3 

' * 92 

♦ * 

* 1 599 

- 

) . *' J > 6 5 5 

'1.224163 

7 .7041631 

3.7033364 

•3.417 

0.928 

.3 

2 « 

1 ’ . 


-13.1 

• * .r 6 -6 2 3 

! 3267 

- I. '-11776 


1564 

- 

6 s : 

C. 7 35612 

5 •? 355777 

•j. 3039782 

0.43 8 

3.939 

.2 

3, 

12..; 

” L> • 

-14,7 

,. '7343e 

. ' .5 15 2 

- J.V2Z52 


I'* 7 23 

- 

*'.2 2 '7958 

K 7417 

,.j:71139 

j. 7347169 

3.498 

0.938 

.0 

A. 

t. ; 

- 5 * 

— 5.4 

. '37659 

• 1 4 v 

- .'I. 715 

- A. * 

> 13 11 

- 

- 7 J >792 

■'* .::.352i 

3. > 0 3 ' 7 7 2 

3. 7928259 

C.427 

0.937 

.k 

5. 

4. 

~ 5 * 

-7.4 

. '211 58 

- yl ' 7b 

. >320 


j ,311 

- 

•>■ • j « 1 8 2 v 

1213 7 

22X96 

C.r026356 

0.412 

3.938 

-3 

6, 

4, ; 

v • 

-4. 

.“5 326 

-f . i:3739 

- '.Ml 79 7 

- y i 

>0 ' '4 

- 

i.mn-i 

€.031653 

C .OH 1763 3 

3.7031442 

0.411 

3.938 

.0 

7. 

6 * 

.? , i 

-6. 

. . Jort3 '9 

- 5 . ,3761 

- !. >92636 

“** j • *. 


- 

* . 2 1 1 7 7 

'U. ) J2657 

9 . ’JO 2 7 395 

7.7*339803 

0.414 

0.934 

.1 

3. 

8 . 

. * 

-8.1 

. '77565 

- * . 2495 

- 5. 7 13429 

- * V 

3 r 63 

- 

I..XU39 7 

C. ' .4196 

•0.2*42144 

•7. '*948772 

3.413 

0.934 


9. 

i 

* ‘ 

- 1 . . " 

•La 281 

- '643 

- ;.2‘ 336 I 

- ;? . *. 

;ci36 

- 

) .JO 1202 

’3. 01:6943 

7.0658826 

-3. C 05 748 7 

0.410 

0.939 


n. 

d « 


-2.2 

<367,37 

-5 . ' 1 3 7s5 

- '."1*1141 

— .♦ 

10125 

- 

0.3C1S98 

I.CC1235 

. .C313368 

3328722 

3.498 

0.943 


ii. 

* „ 

( » » 

” * 3 

\ 523448 

-7 . 135 ' 

~ " ) 1 6 c k 

*■ 1 * 

““ J » * w 

9:44 


'. 3:2253 

ji_59 

7.3011567 

■3 .93 2 54 59 

0.407 

0.945 

.1 

12. 


3 * 

3 « . 

» • 34 .52 

5S17 

- .*.2451 

— * 2 

: * : .3 

“ 

. ■ 1463 

-3.277523 

-7 .7 .34256 

5. '033939 

3.498 

0.946 

-.2 

13. 

£. ■ 

3 . 

i.i 

. ' 6 r 7 35 

-3. ' 1 *'5 75 

-:. . :349c 


: j*.44 


>.1,1656 

*36i 

-2.5C J2653 

3.C039311 

C . 409 

0.944 

-,k 

14. 

4 . 

D . > 

-i. i 

‘.5 3 '8 36 

- 1 . 11121 

- . * ’’4 38 5 


2 2 2.'! 

- 

1.70142C 

C. 7 *'7702 

3. 3 '*>'33 311 

3 .3049573 

0.407 

0.946 


15. 

6.; 

3 # 

-3.3 

. : 3 5 7 ; i 

96 '9 

- >.'94714 

Z « .r 

'.>441 

- 

15,77 

2 4 '--i 2 

,-25213 

3.335971 9 

0.407 

0.948 


16. 

8.- 

5 • • 

- 5 » 2 

3i2 

7788 

425t 

' * • i 

; >4 75 

” 

. *> .* ' 1 7 4 4 

*’.2743 7 

0.3343823 

C. 7969852 

0.400 

0.947 


17. 

2 ♦ 

7. 

2.2 

. .64-694 

“ i . 5 1 542 3 

- ..**5 17' 

1 # 

K2i; 

- 

; . 0* 1909 

-0.CC2915 

W * V ‘ . J i C. ( 4 

J. *652583 

3.417 

3.930 

-.5 


TEST 

313. • 

nLN 5 



















44 FT. TAPEREC TIP 

RCTCR 

V/LR 

= 

Ml.. 

im = 










a I N l, AXES CC, 

EFFi Cl E 

'iTS , BAStC 

CN 

RCTCR 

3LALE AREA 

AMD ROTCR 

TIP SPEED 







alpha 

alpha 














PT. 

THETA 

SH;*HT 

LLNT.it L 

C L R Cxi’ 

CYR 


CHX 

Cm y 

CM 

CP 

CPC 

V/CR 

Mtl.O) (90) 

A 1 

x s 

1. 

. 1 . 1 

7 . 

4 . 2 

. * fc !■ 2 1 3 

135-4 - 

. 1 1 2 3 6 



'181 - 

,■ . 1 :il4 ■ - 

>. J.H447 - 

: . c , 1 4 9 )5 

. .7037570 

2.413 

0.938 


2. 

— 2 » * 

?. 

L . 

. 5 r, 9 1 - ■ . 

124 2 - 

. 2 i £ 6 



-■325 - 

. . * - 1 12 1 - 

). 1462 - 

*. *• 13211 

:.‘*735743 

0.411 

0.939 


3. 

2 . 

/ . 

2 . ? 

* d 1 9 — , . 

14142 - 

, 4 c> 6 3 


• 

*521 - 

>."> 1594 - 

"."'7;b34 - 

* .7 2 "165 = 2 

*. 7047063 

0.410 

3.941 


4 . 

4. 

7 . 

. T 

« ' “ U ^ — » 

134 9.1 - 

. * 5 ? 7 c 


: * 

.665 - 

>. j : 1 25 ii 

>7646 

,.C'"7395 

1.0057822 

C.411 

0.941 


5 . 

n . - 

-1 . 

-14.0 

. ; 2S1 

. >61 

. ' ! 4 6 L 

- 


* '697 - 

17 39 

"*•3*2375 

'.0:23277 

. ."C30520 

0.410 

0.941 

.6 

6 . 

i # ■ 

- 1 . . 

— 16.1 

. ,*i>6?2 

2 7 6-t 

■ 3 36 

- 

• 

.814 - 

. ’ ' '777 

■ . ; 7 4 7 9 9 

1.3 47757 

1 .7034884 

0.411 

0. 940 

.8 

7. 

12. 

-1 . 

-17. 5 

. 47146 * . 

5 7 1 

. 2- £ £ 

- 

4 

13 51 - 

.'.'6*5 

. , c-479 

7. 7 ", 61342 

,'036553 

0.411 

0.940 

- 5 

8 . 

13.7 

-1 . 

- i j * -t 

4 I ’ * 

63-7 - 

. ' -25^ 

“ 

• 

L 6 2 0 - 

’ . ? .7666 

7. 1 >8367 

* . 7:78363 

1 .'>041796 

€.412 

0.938 

-5 

9 . 

12.7 

- 1 .1 . 

-El.? 

* ■ *7 i. 1 * ’ 

' ?;! v 

« : . 98c 

“ 

J > . 

' 1 ^ t 6 - 

>. :e7 •• 

). . *6239 

.*, . 1 *623 18 

">.7335537 

0.413 

0.937 

.8 

1' . 

12 . 

_ 1 , 

-21.,: 

< ’ 1 ' - ^ 

. 2 4 . 

. 12 1o 

~ 

/ , * 

1421 - 

. * : 35 , 

* . : .4311 

.2 "44523 

1 .7 >35144 

0.413 

3.936 

. Q 

11. 

1 . 

-h. 

-IT." 

. > . 2 72 - ’ . 

1 . c 

. 1134 

- 


1 11 - 

. ; : ' 5 1 6 

" • . * 2 6 5 4 

>. 52 £ 71 2 

>0 32 *'24 

*>.413 

0.936 

1,0 


— 29 
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LA3531 *. hINC AXES 


I' 11.0(95) = .it 


8L ACE AREA AND RCTCR T | P SPEED 



CPY 

CM Z 

CP 

CPC 

V/CR 

M 1.0X90) 

-'i 

*89 

0.03451 

0.303 52.01 

0 .*028684 

0.448 

0.769 

ri 

>n 

0.332429 

7.3025258 

£.£024721 

0.445 

0.772 

0 

.30015 

0. 35 1654 

3. CO 17 11C 

3.0021660 

Q. 444 

0.771 

-0 

.00231 

3.324732 

S.C047417 

0.0034208 

0.447 

0.773 

-3 

.£ 31488 

3.39 63 u 5 

v .0562827 

0.0342697 

0.447 

0.772 


.0*11323 

3.538266 

C. 3081782 

0.0052135 

0.447 

0.772 

-a 

.5353 lli 

3.335281 

2.3352C70 

0.0031542 

0.446 

0.771 


.00172 

3.003936 

0.0039253 

3.0027639 

0.445 

0.771 


.3 I'* 165 

0.3*25 ;‘.3 

* . 3)3 246 6 7 

0 .0024787 

0.444 

0.771 

— -;'i 

. )J‘ 828 

0.337213 

0.0071657 

3 .0037747 

0.446 

0.770 

-c 

.OC J4 3 1 

'•354761 

7.005087 ) 

0.0033365 

C.449 

0.772 

-1 

•30,394 

0 . 33312 7 

3.0732820 

0 .0028876 

0.443 

0.771 


.C 33844 

0 .331436 

S.0U59J4 

3.3028616 

0 .447 

0.771 

- 4 

. 7 i t 32 2 

0.701661 

3. £019756 

C. 3029533 

0.448 

0.770 

* .» 

• 0 12 6 4 

id. * 3 -'*«»* £ f 

£.0031285 

0.0039058 

1.448 

0.770 

- "i 

.311461 

3. 135163 

o. 3351379 

3.0350691 

1.447 

0.772 

- J 

.’0134 

0.331256 

1. 3014 30 3 

3.0025030 

0.446 

1.770 


. 1,' 268 

0.333914 

*'.3010835 

0.7022387 

0.446 

0.769 

- 7 

.051782 

3. C 5 60 5 8 

* .0 26066 1 

3. *3355945 

0.444 

0.768 

- ) 

.13:>885 

-3.0 0685 

-'.Cri“6993 

■’.0331625 

0.445 

0 .770 

- .* 

.05 635 

-0.3,2791 

-3.3“ >6384 

u .0029101 

0.449 

0.770 

“ J 

. 1 '4*6 

. 3 ”<;4C9 

-3. 1 J 22553 

0.0026581 

0.449 

0.770 


. £ 1 J 6 £ 6 

-C.2 ) 0 . j 9 ,l 

3 . C 21)1638 

0.-133 5516 

0.448 

0.770 

- .1 

.1,1457 

3.7 11462 

C .O'* 15343 

3.1051759 

0.449 

0.77C 

" r ‘ 

.3:1247 

0.3 13479 

. 7 >36347 

*.”264158 

0.447 

0.773 


.5*1389 

3.2*5673 

1.3756514 

C .0583356 

2.447 

0.773 

-* 

• ^ £ L C 

-0. 1*1837 

-2. *C 17735 

3.3034745 

3.446 

0.772 

-3 

.£ I .7 77 

“'1.2*'148J 

-? .0' 13959 

7.1030614 

0.446 

0.771 

~ ' 

.,.1,67 

-7.1 11566 

-0.3 -14593 

0.7541132 

1.446 

0.771 
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Table 1-17. Rotor No. 2. . 


TEST 310.0 RUN 12 


44 FT. TAPERED TIP ROTOR V/OR - ,<IG MI 1.0) ( 90 ) * .&& 


WIND AXES COEFFICIENTS, BASED ON ROTOR BLADE AREA AND ROTOR TIP SPEED 

ALPHA ALPHA 


PT. 

THETA 

SHAFT 

CONTROL 

CLR 

CXR CYR 

CMX CMY 

CMZ 

CP 

CPO 

V/OR MI 1.0) 190 > 

i. 

8.0 

-5.0 

-12.0 

0.042112 

0.000632 -0.000775 

-0.000409 -0.000512 

0.003547 

0,0035693 

0.0031800 

0.462 

0.865 

2. 

10.0 

-5.0 

-14.0 

0.055047 

0.001821 -0.001248 

-0.000510 -0.001084 

0.004943 

0.0049690 

0,0039595 

0.464 

0.862 

3. 

12.0 

-5.0 

-15.6 

0.064233 

0.003308 -0.001719 

-0.000655 -0.001216 

0.006596 

0.0066279 

0.0048700 

0.463 

0.864 

4. 

6.0 

-5.0 

-10.0 

0.030752 

-0.000370 -0.000552 

-0.000325 -0.000427 

0.002606 

0.0026246 

0.0027439 

0.462 

0.865 

5. 

4.0 

-5.0 

-7.7 

0.017345 

-0.001358 -0.000264 

-0.000241 -0.000429 

0.001827 

0.0018407 

0.0024554 

0.465 

0.863 

6« 

2.0 

-5.0 

-6.2 

0.001750 

-0.002306 -0.000004 

-0.000168 -0.000092 

0.001216 

0.0012260 

0.0022907 

0.462 

0.866 

7. 

4.0 

0.0 

-4.5 

0.048240 

-0.003354 -0.001811 

-0.000018 -0.000487 

0.001433 

0.0014333 

0.0028566 

0 * 462 

0.865 

3. 

6.0 

0.0 

-6.8 

0.060819 

-0.003221 -0.002618 

0.000078 -0.000973 

0.002186 

0.0021862 

0.0034834 

0.465 

0.361 

9. 

8.0 

0.0 

-8.9 

0.071453 

-0.002525 -0.003268 

0.000078 -0.000856 

0.003611 

0.0036113 

0.0045046 

0.464 

0.362 

10. 

10.0 

0.0 

-10.9 

0.078060 

-0.001221 -0.003679 

0.000024 -0.001342 

0.005454 

0.0054543 

0.0056902 

0.465 

0.864 

11. 

2.0 

0.0 

-2.6 

0.033921 

-0.003243 -0.001368 

0.000040 -0.000737 

0.001049 

0.0010490 

0.0024960 

0.466 

0.864 

12. 

0.0 

0.0 

-0.8 

0.020528 

-0.003110 -0.000742 

-0.000055 -0.000643 

0.000901 

0.0009013 

0.0023275 

0.466 

0.863 

13. 

-2.0 

0.0 

0.5 

0.006242 

-0.002703 -0.000535 

0.000070 -0.000366 

0.001048 

0.0010477 

0.0023029 

0.465 

0.862 

14. 

0.0 

2.0 

0.5 

0.034769 

-0.004748 -0.001552 

0.000054 -0.000597 

0.000400 

0.0004019 

0.0025496 

0. 466 

0.861 

15. 

-2.0 

2.0 

2.0 

0.019580 

-0.003850 -0.000923 

0.000125 -0.000586 

0.000637 

0.0006415 

0.0024077 

0.464 

0.864 

16. 

2.0 

2.0 

-1.5 

0.048690 

-0.005373 -0.002278 

0.000144 -0.000717 

0.000470 

0.0004749 

0.0028610 

0.468 

0.856 

17. 

4.0 

2.0 

-3.7 

0.061234 

-0.005628 -0.002973 

Q. 000234 -0.000992 

0.000918 

0.0009259 

0.0033336 

0.464 

0.864 

18. 

4.0 

5.0 

-1.8 

0.079080 

-0.009620 -0.004812 

0.000315 -0.000831 

0.000423 

0.0004489 

0.0046117 

0.468 

0.857 

19. 

6.0 

5.0 

-4.0 

0.086294 

-0.008614 -0.005320 

0.000550 -0.000985 

0.002002 

0.0020426 

0.0056678 

0.468 

0.857 

20. 

2.0 

5.0 

0.3 

0.066916 

-0.009601 -0.003912 

0.000179 -0.000900 

-0.000588 

-0.0005697 

0.0036768 

0.468 

0.856 

21. 

0.0 

5.0 

2.1 

0.054723 

-0.008751 -0.003071 

0.000083 -0.000622 

-0.000806 

-0.0007952 

0.0031401 

0.468 

0.856 

22. 

-2.0 

5.0 

4.0 

0.039578 

-0.007233 -0.002374 

0.000106 -0.000559 

-0.000519 

-0.0005083 

0.0027835 

0.467 

0.862 

23. 

10.0 

-10. 0 

-16.8 

0.027762 

0.001798 -0.000005 

-0.000738 -0.000466 

0.004120 

0.0041852 

0.0033086 

0.464 

0.864 

24. 

8.0 

-10.0 

-15 .3 

0.014579 

-0.000450 0.000120 

-0.000599 -0.000362 

0.002723 

0.0027858 

0.0029826 

0.463 

0.863 

25. 

6.0 

-10.0 

-12.9 

0.002109 

-0.002465 0.000143 

-0.000310 -0.000239 

0.001524 

0.0015549 

0.0026931 

0.462 

0.864 

26. 

12.0 

-10.0 

-18.3 

0.039514 

0.003995 -0.000296 

~Q. 000731 -0.000503 

0.005620 

0.0056620 

0.0037220 

0.464 

0.863 

27. 

13.7 

-10. 0 

-20.3 

0.050493 

0.006411 -0.000692 

-0.001307 -0.000705 

0.007347 

0.0074625 

0.0043477 

0.464 

0.863 

28. 

13.7 

-12.0 

-21.5 

0.039784 

0.005450 -0.000384 

-0.001353 -0.000580 

0.006617 

0.0067538 

0.0041380 

0.464 

0.863 

29. 

12.0 

-12.0 

-20.0 

0.028883 

0.002723 -0.000203 

-0.000900 -0.000897 

0.004998 

0.0050761 

0.0037710 

0.463 

0.864 

30. 

10.0 

-12.0 

-18.3 

0.016342 

0.000193 -0 .000020 

-0.000687 -0.000260 

0.003369 

0.0034378 

0.0033340 

0.463 

0.863 

31. 

13.7 

-15.0 

-23.3 

0.024399 

0.002945 0.000090 

-0.001421 -0.000722 

0.005133 

0.0053257 

0.0039278 

0. 464 

0.864 

32. 

12.0 

-15.0 

-21.9 

0.012386 

-0.000433 0.000139 

-0.000870 -0.000472 

0.00323 2 

0.0033469 

0.0035397 

0.464 

0.862 

33. 

10.0 

-15.0 

-20.4 

0.000799 

-0.003389 -0.000034 

-0.000384 -0.000530 

0.001681 

0.0017230 

0.0032886 

0.462 

0.868 



.b 

.4 

-3 

.4 

.4 

.2 


1 . 

1 . 
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TIME 854.40 


Table 1-18. Rotor No. 2. 


TEST 310.0 RUN 11 

44 FT. TAPEREO TIP ROTOR V/OR * .45 MI1.QH90) * .90 


WIND AXES COEFFICIENTS, BASED ON ROTOR SLADE AREA AND ROTOR TIP SPEED 


PT. 

THETA 

ALPHA 

SHAFT 

ALPHA 

CONTROL 

CLR 

CXR 

CYR CMX CRY 

CM2 

CP 

CPO 

V/OR M< 1.0) (901 

1 . 

6.0 

-5.0 

-9.9 

0.030915 -0.000277 

-0.000785 -0.000140 -0.000622 

0.002660 

0.0026625 

0.0027315 

0.445 

0.900 

2. 

8.0 

-5.0 

-11.9 

0.045028 

0.000870 

-0.001154 -0.000266 -0.000894 

0.003698 

0.0037076 

0.0032047 

0.445 

0.901 

3. 

10.0 

-5.0 

-13.9 

0.057773 

0.002382 

-0.001619 -0.000533 -0.000992 

0.005229 

0.0052551 

0.0040013 

0.447 

0.897 

4. 

12.0 

-5.0 

-15.5 

0.066193 

0-003740 

-0.002060 -0.000575 -0.001229 

0.006724 

0.0067484 

0.0048325 

0.446 

0.899 

5. 

13.0 

-5.0 

-16.4 

0.068578 

0.005170 

-0.002315 -0.000673 -0.001003 

0.007508 

0.0075383 

0.0049439 

0.451 

0.906 


13.0 

-5.0 

-16.4 

0.068780 

0.004408 

-0.00227? -0.000691 -0.901153 

0.007515 

0.0075462 

0.0053269 

0.442 

0.900 

7. 

4.0 

-5.0 

-7.9 

0.017890 -0.001385 

-6.000538 -6.000222 -6.000512 

0.001837 

0.0018497 

0.0024400 

0.439 

0.900 

8. 

2.0 

-5.0 

-6.0 

0.003947 

-0.002349 

-0.000392 -0.000041 -0.000435 

0.001251 

0.0012496 

0.0022807 

0.439 

0.898 

9. 

2.0 

0.0 

-2.6 

0.033034 -0.003844 

-0.001544 0.000090 -0.001046 

0,001098 

0.0010981 

0.0027372 

0.443 

0.898 

10. 

4.0 

0.0 

—4.6 

0.048232 -0.003731 

-6.002289 0.000234 -0.000822 

0.001493 

0.0014929 

0.0030181 

0.444 

0.900 

11. 

6.0 

0.0 

-6.6 

0.061392 -0.003614 

-0.002827 0.000073 -0.000961 

0.002386 

0.0023863 

0.0037850 

0.446 

0.898 

I?. 

8.0 

0.0 


0.070868 -0.002786 

-0.003527 0.000142 -0.001227 

0.003811 

0.0038110 

0.0047665 

0.445 

0.89? 

13. 

10,0 

0.0 

-10.8 

0.078276 

-0.001353 

-0.003850 0.000028 -0.002037 

0.005775 

0.0057746 

0.0060310 

0.446 

0.896 

14. 

0.0 

0.0 

-0.9 

0.019831 -0.003758 

-0.001036 0.000120 -0.000854 

0,000970 

0.0009703 

0.0026184 

0.445 

0.899 

15. 

-2.0 

0.0 

0.6 

0.005797 -0.003457 

-0.000656 0.092029 -0.000729 

0.001080 

0.0010803 

0.0026221 

0.44? 

0.895 

16. 

2.0 

2.0 

-1 .4 

0.049390 -0.006664 

-0.002192 0.000121 -0.001323 

0,000478 

0.0004817 

0.0033093 

0.445 

0.895 

17. 

4,0 

2.0 

-3.6 

0.062949 -0.006718 

-0.003137 0.000224 -0.001308 

0.001028 

0.0010352 

0.0037998 

0.445 

0.896 

18. 

0.0 

2.0 

0.5 

0.034283 -0.005984 

-0.001636 0.000042 -0.001262 

0.000485 

0.00D4865 

0.0030953 

0.447 

0.894 

19. 

-2 . 0 

2.0 

2.1 

0.015937 -0.005252 

-0.001216 -0.000710 -0.004135 

0.000634 

0.0006085 

0.0029382 

0.446 

0.895 

20. 

-2.0 

5.0 

4,1 

0,042758 -0.009036 

-0.002332 0.000146 -0.001570 

-0.000595 

-0.0005797 

0.0033647 

0.448 

0.895 

21. 

0,0 

5.0 

2,4 

0,04732? -0.010316 

-0.003152 0.000071 -0.003754 

-0.000770 

-0.0007607 

0.0037393 

0.448 

0.894 

22. 

2.0 

5.0 

0.5 

0.069948 -0.011536 

-0,003867 0.000096 -0.001839 

-0.000577 

-0.0005667 

0.0043149 

0.447 

0.893 

23. 

4.0 

5.0 

-1,7 

0.081038 -0.011081 

-0.004826 0.000378 -0.001671 

0.000510 

0.0005406 

0.0051259 

0.44? 

0.894 


8.0 

-10.0 

-15.1 

0.017404 

0.000041 

0.000140 -0.000506 -0,000259 

0,002874 

0.0029178 

0.0028822 

0.450 

0.893 

25. 

6.0 

-10.0 

-13.2 

0.004177 -0.002296 

0.000035 -0.000257 -0.000510 

0.001631 

0.0016512 

0.0026805 

0.449 

0.892 

26. 

10.0 

-10.0 

-16,8 

0.031380 

0.002419 

-0.000009 -0.000837 -0.000594 

0.004374 

0.0044527 

0.0033154 

0.44? 

0.895 

27. 

12.0 

-10.0 

-18,5 

0.043406 

0.004764 

-0.000195 -0.001011 -0.000768 

0.005873 

0.0059597 

0.0037296 

0.446 

0,899 

28. 

13.7 

-10.0 

-20.3 

0.04717? 

0.007281 

-0.000478 -0.002452 -0.002625 

0.007614 

0. 0079245 

0.0045279 

0,449 

0.S96 

29. 

13.7 

-12.0 

-21.4 

0.040569 

0.005532 

-0.000340 -0.001357 0.000287 

0.007029 

0.0071578 

0.0046045 

0.445 

0.89? 

30. 

12.0 

-12.0 

-19.8 

0.032481 

0.003865 

-0,000079 -0.001247 -0.000466 

0.005262 

0.0054065 

0.0036095 

0.450 

0.887 

31. 

10.0 

-12.0 

-18.0 

0.021134 

0.001315 

0.000222 -0.000802 -0.000745 

0.003684 

0.0037706 

0.0031525 

0.451 

o.ase 

32. 

13.7 

-15.0 

-23.2 

0.029179 

0.004589 

0.000588 -0.001734 -0.001043 

0.005508 

0.0057694 

0.0036791 

0.445 

0.897 

33. 

12.0 

-15.0 

-21.7 

0.017472 

0.001315 

0.000666 -0.001386 -0.000756 

0.003760 

0.0039904 

0.0033791 

0.452 

0.887 

34. 

10.0 

-15.0 

-20.1 

0.004897 -0.002100 

0.000561 -0.001582 -0.000729 

0.002006 

0.0023486 

0.0032939 

0.451 

0.886 
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TIME 935.00 


Table 1-19. Rotor No. 2. 


TEST 317,., RUN 1 

44 FT. TAPERED TIP RCTCft" V/CR = .51 PU . jTTVj ) = T®/ 

........... hlfvD AXES COEFFICIENTS, BASED CN ROTOR 8_LACE AREA ANC RCTCR T IP SPEEC 

ALPHA ALPHA 


PT. 

THETA 

5HAFT 

CCNTRCL 

CLR CXR 

CYR 

CMX 

CRY 

CM l 

CP 

CPO 

V/CR 

Ml. 0X90) 

1. 

6.7 

_ C. 

-9.6 

>. 22667 - 1 . 7 , 2 >1 9 

-’.7 1 146 

-C .5 >J >15 

~..C2' 537’ 

0 . 332439" 

0. 0024008 

6.73 34135" 

0.514 

0.895 

2 • 

b 

: m • 

-6.8 

' .352429 -8 . T 04 565 

-c. :<27i 2 

2. C ;0216 

-■>.331374 

0.SC2C79 

0.3020787 

0.0043092 

0. 518 

0.802 

$ « 

5 


-9. ’ 

.^6.2576 4;.' 7 9 

"”369E 

0.033253 

- i. JC1C68 

0.332334 

3 .£033042 

3.0052291 

0.519 

0.802 

4. 

4 * J 

V . * 

-4.9 

J. 238421 -j.ca^isi 

-0.:- 718119 

-2 . 00 77 >78 

-j .9-31378 

0. 531393 

0.0013932 

9 .0034628 

0.511 

0.809 

5* 

2 #7 

.) 

-2.8 

.225717 -2.123992 

-• . K22 32 

0. >31218 

-w • Q Z X £. 4 >3 

Cl. £00698 

3.0036976 

0.0027096 

0.512 

0.808 

6*_ 

2. * 

5.7 

. . 2 

, ,6 33 94 -2.U‘.822 

-,'.0238 24 

C .£33213 

-3.332681 

-0. £30572 

-3.0305522 

0.0048861 

0.521 

0.799 

7 • 

Si • * 

5. : 

2.1 

.25 1865 -<j.r)9857 

-3. 172415 

-*.0309 3 1 

- >.331806 

-C. 230868 

-0.0009431 

0 .0040640 

0.521 

0.799 

8. 

-2.:, 

5. ' 

4.1 

' . 39291 -7.316956 

- ','’11961 

-C.nj"74 

- ! .00 207 3 

-0.320721 

-0.0007247 

■3 .0337819 

0.512 

0.809 

. 9, . 

8.C 


-11. P 

‘ . 134465 11424 

.1367 

-'>. >‘'0133 

-7, '5*1366 

G. 1*3326 

3.3033167 

0 .0039870 

0.512 

0.898 

13. 

i 

- 5 6 , 

-13.7 

i. 545155 -£. 521 

1683 

.’322 

- >. J : 1621 

1.SG44C9 

1. £044203 

1.5945834 

0.508 

0.811 

11* 

i 

-1 . 

-16.8 

; . :J 1 ~ 7 9 6 -).7j1134 

-7. 1 ’ >526 

— r . <3 >347 

- i .*33 C 6 £ 8 

C. 3*3547 

0.0035537 

0 • £040631 

0.509 

0.813 

. 12. 

12.1 

_~1> . 1 

-18.5 

12977 ;.2:?a92 

-;> . >,1 >62 5 

- : .on i44 

-7.3.17 75., 

C. 224935 

0.3C57413 

3.0545432 

0.509 

0.812 

13. 

13.7 

-1 

”2 7 .4 

. ,*33634 ::, ‘:2459 

~ ~ 3 2 8 

,2695 

- >. j >1959 

' . 3,6449 

>. 5064716 

0 .0051 189 

0.510 

0.809 

14. 

13.7 

-12. • 

-21.5 

1. ’’29564 * . ‘1469 

.2 ‘3 

-C*., >136 ! 

- >. I? 1734 

0.235536 

1.13056933 

0 .7048936 

0.512 

0.810 

15 * 

12 • 

- c . 

-17.4 

•14, 251 7 . 01331 

-*.7 >1 >75 

- 7 . ; i -=73 

- J . 3 1 1 2 3 

C .2*5371 

1.0 154 6 66 

0 .0047075 

0.512 

0.809 

16. 

1 . . 3 

-d. > 

-15.7 

J3 '722 - ’ • . I 131 

7". >9 21 

-0.33,248 

-7, 733745 

0.3 34361 

2. 7 J 41 563 

> .5341254 

7.510 

0.808 

17. 

8 ./• 

-8. ’ 

-13 . i 

. 1 7 ; . 3 -'.-.Iboo 

- ■.! "72.. 

- . . 5 6 

- ’.*3, •■•711 

j * Z v 2 8 J 8 

J. 3027892 

■J. 113 6 351 

0.510 

0.808 

1 S * 

8. 

- J * 1 . 

.. “ 1 ... 3 

, .14 5486 - . . ,.227* 

-7. 7-226 • 

-7. 3 35 13.1 

- >. I 3154 9 

-2 .373413 

* .SC34198 

0.5044805 

0.512 

0.809 

1 9 « 

c # 

-3. ■ 

- 2 * t 

’!..;3 3,i >9 -3. >.’2 384 

- '.7 ' 1793 

32 27 

— j* 1:1625 

3 .202457 

0.3024422 

0 . C 03654 2 

0.510 

0.810 

29. 

4 . 

" J . 

-6.o 

. . 2 2859 - --2774 

- ‘. M 762 

i >433 

-7 . 7v 77 29 

'..331865 

3.3018396 

3 . S 3 3 2 2 8 3 

0.510 

0.810 

.2 1 *„ 

4 . 

. . £. * . 

-3 .7 

. >53653 - ' ..'-.64 9 

- . 1 1 36C 

-• . ,"1943 

- 1497 

1.2 22153 

1.2 32 £07 

•3 . 5052 496 

0.516 

0.811 

22. 

2. ■ 

' * ■ 

-1.6 

> . >4 3 >2 £ -v . 614 5 

~ r 2i7-> 

t. v .21 27 

- i. 1 1 137 

C. 3 11549 

7. 0025495 

0 .0036067 

0.512 

0.838 

23 » 

6 .£ 


-5.3 

' .<65472 - ? . * V 6 75 9 

-1. VI353E 

=,'. : . 3 '5 

- . > ' 1 8 £ 9 

S. £31848 

C.OC 16577 

5. €050986 

0.511 

0.810 
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RC.T.C.fi SCALE .CAT, A_* PRCGRA.v 
Table 1-19. Rotor Ho. 2. 

TEST 313. .3 RUN 1 


99 FT. TAPEREC TIP KCTCR V/CR = .51 


PT. 

THETA 

ALPHA 

SHAFT 

ALPHA 

CCNTRGL 

...WIND AXES COEFFICIENTS, BASED CN ACTOR 
CLR CXR CYR CHX 

1. 

6 * ^ 

— G » 

> • 

-9 .6 

i.9 22667 

-s7.lt 2319 

-T.3C1J46 - .3)7 j 15 

2. 

e.i 

' 

-6.8 

':.E529 2) 

-8. " T9 565 

-‘*’.502712 £,€1)218 

3 . 

_ a , » 

. 

-9. 

■.06257 8 

V”,;4 '79 

-".7''365£ S .17)253 

4. 

4 * } 

v • » 

-9.9 

J. 038921 

- » ."09191 

-9. -nacs -:.;n > >78 

5. 

2 

j . • 

-2.8 

■'.125717 

-3.3 J3 992 

- .052232 Q.»1218 

6_. 

2 ♦ * 

_ 5.7 

- . 2 

.. j, 16 3 3 99 

- 7 . C 17822 

- .2 23824 f.CJC2"3 

7. 

■fee » A 

5. : 

2.1 

. .E5 1865 

-O.T>9857 

-3.772415 -3.0009 U 

8. 

♦ : J 

5. : 

9.1 

’ . -39291 

-7. 1)8956 

- 5.7)1981 —ij ,3) >774 

9. 

8 

-5 

-11.8 

' . 139 9 65 

-:.- r 11929 

-J. 55 31367 -ri.Xi07 33 

10. 

i .: 

- 2 . " 

-13.7 

1.795155 

52i 

-3.7* 1683 -.1,77 3322 

11. 

i .•* 

-i . 

-16.8 

..115796 

- :.Vil .'39 

-7, 7 1 '526 - . 73 1.347 

.12. 

_ 12.9 

-l. 

-18.5 

72977 1 

: ::«9 2 

-3 . >3)625 -3.031744 

13. 

13.7 

- i .) « * 

-2 . .9 

. 136639 

1. .2499 

-I. . n 328 -0.553695 

19. 

13.7 

-12. 

-21.5 

1. 729569 

2. 11989 

-1.70 .253 -v? .■,11363 

15. 

12.: 

- 3. . . 

-17.9 

.24s 251 

7. ’71331 

) U <75 -3.E01178 

16. 

X » t^j 

-3 . ‘ 

-15.7 

* . ,15 '722 

- 1 3 1 

T7--931 -0.31 1248 

17. 

8 .*V 


-13.5 

. . 1 7 . 3 

” !.* . , 1 bS6 

“ • « 1 r 7 2 _ “ j « ■ '," ) 5 6 

18. 

8 . 

r.3 •. ' . 

-1. .3 

. ,1.9 59.8.8 

-C. ■ ,2 271 

- .10 226) -3.3)0133 

19. 

C 

~3* - 

-3. S 

C. 13 3,1 19 

-3. 1 2 389 

-'.7 1793 3 .5 132 27 

29. 

9. 

- j * 

“6*6 

, . 22859 

-3. 12779 

- 7 -1 76 2 5.31)423 

21. 

9 . : 

... . . Z • > 

-3.7 

* *53653 

-3..V.69 9 

- 1- 1366 -I . ,i il943 

22. 

2,-i 

2 . ‘ 

— * A 

A. 9 O 

i. (9 3 >2 8 

~C . 614 5 

-0.1 217 ) i.C ,J ?7 

23. 

6 .1 

2. ; 

-5.3 

’ .-:b5972 

',-6759 

-1. 1)3 538 t',:.C2,'5 


07/01/68 PAGE19 
TIT'E 935.00 


LA353 j * w INC AXES. 


Ml.il)l9J) * .81 


B LA CE AR EA .AND RCTCR .T 1 P S PEE C 


CRY 

CMZ 

CP 

CPC 

V/CR 

M(1.0>(90> 1 A- 

-C .01537 

0.332439 

C.CC24C08 

0.7334135 

0.514 

0.835 

-.>..131374 

Q.CC2C79 

3.0020 787 

C .104309 2 

0. 518 

0.802 

- i. 30 106 S 

0.73 3 3 34 

_ 3 .3 333042 

n . 0052291 

0.519 

0.802 

-T. 331)78 

0.331353 

C .0313932 

0 .5034628 

0.511 

0.809 

* ** « X 1, 4*0 

3.C00698 

3.3006976 

0.9027396 

0.512 

0.838 

-0.3)2661 

-Q. £33572 

-3.3035522 

0,0048861 

0.521 

0.799 

-) .331836 

-C .€00868 

-C .0009431 

0 .004C640 

0.521 

0.799 

- 1.7C2073 

-0.33C721 

-C. 3307247 

0.0337819 

0.512 

0.839 

-1,1 -1366 

0.333326 

3.3033167 

0.3039870 

0.512 

0.838 

-7 . U 1601 

7.104429 

T.0C44233 

3.7345834 

0.508 

0.811 

-7.0:37688 

C. 113547 

«. 303553 7 

9.7040631 

0.509 

o.aio 

-7 .020750 

C. 234935 

3.3057413 

3.0345432 

0.509 

0.8 12 

- i . j ,i 19 55 

0 .3)6449 

'.7064716 

1 .1051189 

0.510 

0.809 

-7.1“ 1734 

1 . 1 75536 

T. 0056583 

0.7348936 

0.512 

0.813 

-jJ’1123 

€.£75371 

7.3154686 

) . 7047775 

0.512 

0.809 

-7. "•13745 

3.1)4161 

3343563 

■i . 7340254 

7.510 

0.808 

- 1 .‘j . 711 

J.1 2 8 18 

■■‘.372789; 

.'. 7)36351 

3.510 

0.808 

-7. J31545 

3.373419 

? .3334198 

3 . 7344 605 

C.512 

0.809 

- ... I’. 1 6 2 5 

£."52457 

1.1024422 

fl.CC3 6.J4 2 

0.510 

0.810 

-1.7C1 72 9 

7.131865 

3. 7^18396 

J .3 33 2 28 3 

Q.51Q 

0.813 

1497 

). 3.22153 

1.3 32 '£37 

0.7352496 

0.516 

0.811 

- J. 1 A .177 

".1 ).>549 

!. €105495 

-3.7)36367 

0.512 

0.808 

-7.TH869 

I.C .1184 8 

C.CC1S577 

S. €353986 

0.511 

0.810 
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ROTOR SCALE DATA * PROGRAM LA3530 * HIND AXES 


PAGE27 
TIME 854.40 


Table X"19 . (Concluded) 


TEST 

310.0 

RUN 14 




ALPHA 

ALPHA 

PT. 

THETA 

SHAFT 

CONTROL 

1. 

2.0 

-2.0 

-4.0 

2. 

2.0 

-2.0 

-3.0 

3. 

2.0 

0.0 

-1.0 

4 « 

2.0 

2.0 

1.0 

5. 

0.0 

0.0 

-1.0 

6. 

0.0 

2.0 

1.0 

7. 

0,0 

4.0 

3.0 

8. 

0.0 

6.0 

5.0 

9. 

10. 

-2.0 

-2.0 

6.£ 

4.0 

5.0 

3.6 

11. 

4.0 

0.0 

-1.0 

12. 

4.0 

-2.0 

-3.0 

13. 

4 .0 

-4.0 

-5,0 


44 FT. TAPERED TIP ROTOR V/OR -.51 Mil. 01(90) -.81 


HIND AXES COEFFICIENTS, BASED ON ROTOR BLADE AREA AND ROTOR TIP SPEED 

CLR CXR CVR CMX CRY CMZ CP CPO V/OR Mil. 01(901 A lg 

0.015670 -0.002709 -0.000687.-0.000078 -0-000283 0.001275 0.0012825 0.0026617 0.514 0.805 

0.026319 -0.003368 -0.000901 -0.000069 -0.000609 0.001129 0.0011118 0.0028208 0.517 0.603 

0.048181 -0.006329 -0.001738 -0.000017 -0.001039 0.000157 0.0002447 0.0033858 0.514 0.005 

0.076086 -0.012457 -0.002878 0.000059 -0.001250 -0.001070 -0.0009358 0.0052405 0.518 0.799 

0.016944 -0.003288 -0.000729 -0.000041 -0.000148 0.000999 0.0009423 0.0026076 0.511 0.806 

0.038727 -0.006067 -0.001637 -0.000120 -0.0 0062 9 0.000078 O .0OO1221 0 .0031617 0.513 0. 8 05 

0.062579 -0.011672 -0.002527 -0.000223 -0.001235 -0.001653 -0.00i4673 0.0043300 0.513 0.805 

0.085738 -0.018666 -0.003391 -0.000281 -0.001471 -0.003029 -0.0026958 0.0065611 0.515 0.805 

0.050839 -0.010246 _-0. 002825 -0.000192 -0.050564 -0.001529 -0.00 13806 0.00376 0 3 0.51 4 0.804 

0.028585 -0.005644 -0.001678 -0.000077 -0.000571 0.000122 0.0001206 0.0029580 0.510 0.809 Si 

0.087023 -0.012557 -0.003416 0.000492 -0.001488 0.000251 0.0003019 0.0063242 0.510 0.808 

Q. 066455 -0 .007678 -0.002664 0.000053 -0.001630 0.Q00649 0.000642 4 0. 004 365 8 0.513 0.80 4 . 

0.041972-0.003379 -0.001503 -0. 006091 -0.000751 0.001491 0.0013890 0.0030255 0.510 0.008 


For the following data points 
a. and/or b^ / 0° + .2° 
s s 


PT. 

THETA 

AIPHA 

SHAFT 

a l 

*1 

1 

2 

-2 

s 

0 

s 

0 

2 

2 

-2 

1.4 

0 

3 

2 

0 

2.9 

0 

4 

2 

2 

4.8 

0 

5 

0 

0 

0 

0 

6 

0 

2 

1.4 

0 

7 

0 

4 

2.9 

0 

8 

0 

6 

4.3 

0 

9 

-2 

6 

.8 

0 

10 

-2 

4 

- .7 

0 

11 

4 

0 

6.7 

0 

12 

4 

-2 

5.3 

0 

13 

4 

-4 

3.4 

0 
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ROTOR SCALE DATA * PROGRAM LA3530 * KINO AXES 


04/0JV68 PAGE29 
TIME 854.40 


TEST 310.0 RUN 15 


Table 1-20. Rotor No. 2. 


44 FT. TAPERED TIP ROTOR V/OR * .52. M(l. 01 <901 * JS J 

WIND AXES COEFFICIENTS, BASED ON ROTOR BLADE AREA AND ROTOR TIP SPEEJL 


PT. 

THETA 

ALPHA 

SHAFT 

ALPHA 

CONTROL 

CLR CXR CYR 

CMX CHY 

CMZ 

CP 

CPO 

VXOR N< 1.0) <90 ) 

1. 

6.0 

-5.0 

-10.1 

0.023890 -0.001968 -0.000595 

-0.000408 -0.000715 

0.002443 

0.0022069 

0.0032143 

0.526 

0.811 

2. 

8.0 

-5.0 

-12.0 

0.036611 -0.001253 -0.001154 

-0.000312 -0.001052 

0.003290 

0.0029701 

0.0035596 

0.522 

0.814 

3. 

10.0 

-5.0 

-14.1 

0.047761 -0.000502 -0.001646 

-0.C00465 -0.001049 

0.004600 

0.0040518 

0.0042038 

0.523 

0.812 

4. 

12.0 

-5.0 

-15.8 

0.055655 0.000587 -0.002035 

-0.000669 -0.001370 

0.005998 

0.0053004 

0.0048435 

0.522 

0.812 

5. 

12.0 

-7.0 

-17.0 

0.046380 0.000987 -0.001258 

-0.000707 -0.000993 

0.005675 

0.0049301 

0.0043093 

0,524 

0.810 

6. 

12.0 

-10.0 

-18.6 

0.030306 0.000467 -0.000419 

-0.000933 -0.000729 

0.004777 

0.0041751 

0.0038868 

0.522 

0.611 

7. 

10.0 

-7.0 

-15.3 

0.037174 0.000003 -0.000904 

-0.000544 -0.000655 

0.004331 

0.0037786 

0.0037098 

0.521 

o.au 

8. 

e.o 

-7.0 

-13.3 

0.026670 -0.001163 -0.000735 

-0.000757 -0.000810 

0.003183 

0.0028128 

0.0033849 

0.521 

0.810 

9. 

8.0 

0.0 

-9.3 

0.064§25 -0.003386 -0.003196 

-0.000070 -0.001430 

0.003407 

0.0030012 

0.0045620 

0.321 

0.809 

10. 

6.0 

0.0 

-7.1 

0.055322 -0.004117 -0.002799 

-0.000056 -0.001243 

0.002016 

0.0018455 

0.0038420 

0,521 

0.814 

11. 

4.0 

0.0 

-4.9 

0.044657 -0.004084 -0.002104 

-0.000051 -0.000709 

0.001354 

0.0012606 

0.0033063 

0.524 

0.809 

12. 

2.0 

0.0 

-2.9 

0.032304 -0.003744 -0.001441 

-0. 000026 -0.000600 

0.001047 

0.0009530 

0.0028641 

0.524 

0.809 

13. 

2.0 

2.0 

-1.6 

0,046001 -0.005610 -0.002286 

0.000028 -0.000686 

0.000484 

0.0004264 

0.0032517 

0.522 

0.812 

14. 

0,0 

2,0 

0.2 

0.033584 -0.005049 -0.001713 

0.000075 -0.000594 

0.000430 

0.0003959 

0.0029725 

0.521 

0.811 

15. 

0,0 

5.0 

2.0 

0.053466 -0.008962 -0.003315 

-0.000010 -0.000626 

-0.000948 

-0.0007831 

0.0037155 

0.516 

0.814 

1.6 o 

0.0 

7.0 

3.2 

0.067547 -0.012421 -0.004557 

-0.000104 -0.000851 

-0.001932 

-0.0016774 

0.0045385 

0.520 

0.810 1 

17. 

2.0 

5.0 

0.2 

0.063885 -0.009539 -0.004078 

-0.000032 -0.000620 

-0.000716 

-0.0005722 

0.0041648 

0.518 

0.814 

18. 

4.0 

5,0 

-2.1 

0.075076 -0.009704 -0.005293 

0.000311 -0.001029 

0.000316 

0.0002781 

<3.0050921 

0.524 

0.807 

19. 

4.0 

2.0 

-3.7 

0.055160 -0.005478 -0.003134 

-0.000091 -0.000802 

0.001007 

0.0009034 

0.0036444 

0.527 

0.805 

20. 

6.0 

2.0 

-5.9 

0.065907 -0.005580 -0.003932 

0,000256 -0.001247 

0.001926 

0.0017418 

Q .0044419 

0.522 

0.810 

21. 

6.0 

-3.0 

-8.8 

0.038569 -0.002215 -0.001499 

-0.000058 -0.000776 

0.002470 

0.0021692 

0.0032504 

0,521 

0.009 

22. 

4.0 

-3.0 

-6.8 

0.025216 -0.004019 -0.134523 

0.109577 -0.002960 

0.051591 

0.0016847 

0.0037697 

0.526 

0.804 

23. 

8.0 

-3.0 

-10.9 

0.049530 -0.001816 -0.002005 

-0.000143 -0.001167 

0.003293 

0.0029619 

0.0037843 

0.519 

0.813 

24. 

10.0 

-3,0 

-12.8 

0.056892 -0.001078 -0.002600 

-0.000176 -0.001599 

0.004672 

0.0040871 

0.0044885 

0.519 

0.812 
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ROTOR SCALE DATA * PROGRAM L43530 * NIND AXES 


04/01/68 PAGE 3 
TIME 785.85 


Table 1-21. Rotor No, 3. 

TEST ajQ.e Ry N *9 

34 FT. 0012 ROTOR V70R * .31 M< 1*0X901 * .4,3 

NINO AXES C0BFF1CTENTS. BASED 0M ROTOR 8LADB AREA AND R0TGR TIP SPE80 

ALPHA ALPHA 


RT. 

THETA 

SHAFT 

.CONTROL 

CjLR QXR CYR 

CHX 

CMY 

CHI 

CP 

cpo ...... 

y/OR 

M (1,01 190) ■ 

± S 

1. 

8.0 

-’2.0 

-9*6 

0.046128 -0*002715 -0*002206 

-6.000310 

0.006463 

0.003015 

0.0028436 

0.0040947 

0.511 

0.648 4 

.0 

2. 

_ UL.0 

— 2.0 

-li«i6 

0.056642 -0,002633 “0.002827 

-0*000117 

0.006402 

0.003963 

0*0037217 

0.0048651 

0.512 

0.647 

.0 

3. 

6.0 

-2*0 

-5.7.1 8 

0.037260 ~0j» 002936 -0.002568 

6.001134 

0.006751 

0.002707 

0.0022558 

0.0036767 

0.514 

0.644 

.0 

4. 

& «•© 

-2.0 

-5*8 

0.023677 -OS. 002880 -0.001259 

-0.000291 

0.006514 

0.001788 

0,0017716 

0.0031824 

0.508 

0.643 

.0 

5. 

__ i-^e 

-s2*0 

-.3*7 

0.012665 -0-003122 -0.000668 

©*8D§T66 

0.007035 

0.001333 

0.0013811 

0. 0029683 

0.512 

0.644 

.k 

& « 

0*0 

-2*0 

-»2*0 

6,000790 -0*003366 -0.000252 

-0*006120 

0*006589 

0*001133 

0. 0011443 

0*0028651 

0.511 

0.644 

• 5 

7, 

0.0 

2.0 

0*7 

0.023335 -0.00*668 -0.002350 

0*001438 

0.006673 

0.001103 

0.0006763 

0.0030295 

0.512 

0.641 


8. 

2.0 

2>0 


0.03*099 -0*005268 -0.002182 

-0*000029 

0,006361 

O.0OSS9Q 

0.0006718 

0.0032641 

0.508 

0.642 


9. 

& 

2*0 

-3*3 

0.048393 -0-005751 -0. 003036 

0*000347 

0 ,006589 

0.001220 

0.0010761 

0.0038726 

6*512 

0.641 


10. 

6*6 

2.0 

-5j5 

0. 058235 -0*006354 -0.003638 

0.000243 

0.005049 

a.aoii62 

0.0016368 

0 ,0046639 

0.511 

0.640 


11. 

„ a .5 ... 

2*0. 

-t7J2 

0.008211 -0.006441 -0.006321 

e . 000 155 

0*Qfi5222 

0*002874 

0*»243§2 

04005K269 

o.sii' 

0.644)1 



12. IS.© 21,0 -*8*8 0.078962 -0*006637 -0.005276 0.080468 0.004484 0.004177 0.00371 96 Q,MEf[%2Q,5ll 0.039 

13. 10.0 0*0 -10.2 0.068045 -0^00445? -8.083828 -01008121 0.005080 0. 00.4068 0.0036887 O.M5S*§4 0.509 0.641 

14. if.fi -2i.J rllig 0.068407 -0*002004 -0.003666 -0.008338 0.005353 0^005712 0.00 5116 6 0.0 058353 0.509 0.641 

15. 12.0 -4*0 -14 J 6 0.056992 -6*000886 -6.002757 -0*000394 6.005471 Q .005*33 0.0049261 0.0051658 0.507 0.643 

16. 10.0 -*4.Q -12 J 7 0.044899 -0*001340 -0 . 00208-2 -©*000301 0.005905 0 .904183 0.0038069 0*0043643 0.512 0.639 

17. __ 8.0 -4.0. -1U1 0.034428 -0* 00 1771 -0.001515 -0^000294 0.005875 0.003276 0.00 2980 4 0 .0038068 6. 510 0.641 

18. 6.0 ~4.0 -9.1 0 JO 25 109 -0*002136 -6.661145 6. 000013 0.006067 0 .002545 €.0022832 6.0033298 0.509 0.438 

19. 4.0 -4.0 -7.2 0.012101 -0.002654 -0.000585 -0,000395 0.006091 0.001744 0.0017114 0.0030488 0.507 0.639 

20. 6.0 -6*0 -10*9 0.012714 -04002425 -0.000451 -0*000327 O.OOS96Z 0.002109 0.0020298 0.0032499 0.507 0.639 

21. 8.0 "6*0 -12.1 G. 025259 -0*001573 -0,000874 -0.000402 0.GQ5629 0.003075 0.0020311 6.00358930.508 0.639 

22. 10.0 -6.0 -13.8 0.034121 -0*000881 -0.001108 -6.000448 0.005533 0.004067 0.0037397 0-0041153 0.511 0.638 

23. 12.0 -6.0 -15.8 0.047435 0*000117 -0.001865 -0.000652 0.005280 0.005531 0.0050262 0.0048217 0,510 0.637 

24. 16.0 -6.0 -27*8 0.061678 6*601358 -6.001935 -8*001060 0.005154 6.007227 6.0068466 6.0057088 0,511 0.637 

25. 8.0 0*0 "8.5 0.056902 -0.004081 -0.003142 0*000168 0.005772 0.002922 0.0026991 0.0045754 0.511 0.637 

26_. 6.0 0.0 — 6«? 0.046701 -0,003978 -0.002521 0.008051 0.006070 0.002210 0.0020543 0.0039432 0.5|0 0.637 

27. 4. 6 0,0 -4.7 6.035192 -0.003859 -0.001962 -0*600196 0.005902 0.001623 0.0014904 0,6633797 0.510 0.637 

28. 2.0 0.0 -2.5 0.025141 -0,003805 -0.001369 -0.000088 0.006094 0 .001162 0.0010876 0.0029890 0.510 0.637 

29. 0.0 0.0 ~0j5 0.012107 -0.003608 -0.000774 -0.000070 0.006164 0.001023 0.0009986 0.0028209 0.508 0.638 

30. 0.0 4*0 2.0 0. 036310 -0*00? 106 -6.002292 0.000096 0.005563 0.000624 0.0000406 0.0035655 0. §08 0.638 

31. 0.0 6*0 3il C. 046460 -0.009814 -0.003002 -0*000195 0.005651 -0.000824 -0-0006863 0*0042112 0.513 0.637 

32. 2.0 6.0 1,5 0.058647 -0.010736 -0.003858 0*000105 0*006239 -0.000«00 -0.0006055 0.0046832 0.513 0.637 

33. 2.0 4.6 QJl 0,047105 -0.007965 -0.002766 -0*00010? 0.0<)551T 0.000187 0.0001201 6.0040490 6.511 0.639 

34. 4.0 4.0 -2J1 0.059128 -0.008394 -0.003687 -6.000014 0.006040 0.000628 0.0004412 0.0045126 0.512 0.639 .6 

35. 4,0 6,0 -0*9 0.0&895 3 -0*010935 -0.0 04547 0.000299 0.0 05817 0.000035 0.0000398 0.0053060 0.510 0.641 .0 

36. 6.0 6.0 -2.9 0.080700 -0*011746 -0.005350 6*000193 0.005714 0.000999 6.0008493 0.0064657 0.514 "6T637 

37. 6.0 4.0 -4.2 0.070018 -0*008894 -0.004576 0.000119 0.005874 0.001524 0.0013347 0.0055917 0.514 0.637 

38. 6_.0 8.0 -1*7 0.092874 -0*015077 -0.006294 0.000569 0.005636 0.000548 0_.Q005257 0.0077084 0.513 0.637 

39. 4.0 8,0 0.2 0.083009 -0*014777 -0.005358 0.000177 0.005779 -0,000592 -0.0006075 6.0064895 0.510 0,635 

40. 4.0 10*0 1*5 0.095287 -0.018864 -0.006016 8.000059 0.005776 -0.001515 -0.0011745 0,0078669 0.510 0,635 .0 
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ROTOR SCALE DATA * PROGRAM LA3530 * WIND AXES 


04/04/68 PACE 7 
TIME 818. T3 


TEST 310.0 RUN 24 


Table 1-21. (Concluded) 


34 FT. 0012 ROTOR 


V/OR - .51 


Mil. 01(901 » ,63 


HIND AXES COEFFICIENTS, BASED ON ROTOR BLADE AREA AND ROTOR TIP SPEED 


PT. 

THETA 

ALPHA 

SHAFT 

ALPHA 

CONTROL 

CLR CXR CYR 

C MX 

36. 

“ T. 0 

~ -4.0 

~ -5.2” ' 

0. 002667 -0.0031 65 -0.000724 “0.000249 

37. 

4.0 

-6.0 

-8.6 

0.003011 -0.003077 -0.000607 

-0.000283 

38. 

6.0 

10.0 

~0.5 

0.101994 -0.019034 -0.005766 

0.000315 

39. 

8.0 

8.0 

-3.6 

0.097067 -0.014866 -0.004902 

0.000519 

40. 

8.0 

6.0 

-4.8 

0.087236 -0.011638 -0.004895 

0.000543 

41. 

8.0 

4.0 

-6.1 

0.080157 -0.009377 -0.004952 

0.000186 

42 . 

10.0 

4.0 

-7.5 

0.087047 -0.008878 -0.004439 

0.000536 

43. 

12.0 

0.0 

-12.1 

0.078739 -0.003302 -0.003746 

0.000694 


CMY 

CM2 

CP 

CPO 

V/OR 

MI 1.0) I 

0.004948 

0.001406 

”670012160” 

”076627834 

0.165 

0.621 

0.004956 

0.001504 

0.0013768 

0.0029309 

0.505 

0.623 

0.003558 

0.000092 

0.0002915 

0.0091958 

0.503 

0.623 

0.004210 

0.002034 

0.0017908 

0.0086799 

0.505 

0.623 

0.004307 

0.002198 

0.0018743 

0.0072623 

0.505 

0.623 

0.004033 

0.002365 

0.0019577 

0.0062838 

0.506 

0.624 

0.004201 

0.003950 

0.0033742 

0.0073812 

0.507 

0.624 

0.003920 

0.005844 

0.0051221 

0.0063816 

0.504 

0.623 


At, 


For the following data points 
a^ s and/or / 0° + .2° 


PT. 

THETA 

ALPHA 

SHAFT 

% 

\ 

39 

8 

8 

0 

-7 

40 

8 

6 

0 

.4 

42 

10 

4 

0 

.6 

43 

12 

0 

0 

.6 
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ROTOR SCALE DATA * PROGRAM LA3530 * HIND AXIS 


04/01/68 RAGE 11 
TIME 785.85 


Table I ~ 22. Rotor No. 3. 


TIM 310,0 #1 J 3 


34 FT. 0012 ROTOR V/QR * .65 MU. 01(901 * .54 

HIND AXES COEFFICIENTS* BASED ON ROTOR BLADE AREA AND ROTOR TIP SPEED 




ALPHA 

ALPHA 







„ 



THETA 

SHAFT 

CONTROL 

CLR CXR CYR CMX 

CMY 

CMZ 

CP 

CPO 

V/OR Mil. 01 (90) 

A 1 

1. 

0.0 

0-0 

-0.9 

0.010147 -0.004985 -0.001162 -0.000035 

0.009854 

0.001120 

0.0011996 

0.0044359 

0.650 

0.540 

-1.0 

2. 

o.o 

2.0 

-0.0 

0.022483 -0.006042 -0.501985 -01000U4 

0.010279 

O.OOQ825 

0.0007986 

0.0047150 

0.652 

0.541 

- .7 

3. 

0.0 

4,0 

0*9 

0.037459 -0.008408 -0.002577 -0.000581 

0.010399 

0.000057 

0.0001331 

0.0055566 

0.653 

0.542 


^ 0 

0.0 

6.0 

2,10 

0.047077 -0.010030 -0.003570 -i. 000573 

0.010700 

-0.000804 

-0.0006656 

0.0957831 

0.654 

0.542 

-1.4 

5. 

0.0 

7*0 

2 *4 

0.051923 -0.012493 -0.004197 -0.000875 

0.007905 

-0.001327 

-0.0010646 

0.00*9161 0.650 

0.540 

-1.4 

6. 

8.0 

8*0 

3*0 

0.060443 -0.014462 -0.004864 -01000393 

0.007609 

-0.002008 

-0.0315968 

0.0076118 

0.649 

0.540 


7. 

0.0 

5,0 

1,6 

0.040322 -0.009311 -0.003U5 -8.0O©567 

0.008926 

-0.000149 

-0.3002661 

0.0057073 

0.650 

0.541 

-l.l 

8- 

2.0 

5,0 

~0*6 

0.046860 -0,010144 -0.003810 -O*®0§834 

0.008776 

0.000049 

-0.0001345 

0.0063825 

0.053 

O.SSO 

- 1.0 

9. 

2,0 

6*0 


0.050686 -CU 010776 -0.006735 -0.000355 

0.008947 

-0.000367 

-0,0903992 

0.006*737 0,650 

0.140 

- 1.0 

10, 

2.0 

7.0 

0*1 

0.056556 -0,012295 -0.005338 -0*000522 

0*008260 

-0.0Q09S7 

-0.9007984 

0.0@?0266 0.650 

0.540 

-1.1 

11. 

2.0 

8*0 

0.6 

0.065347 -0,01*536 -0.005516 -0.000472 

0.007830 

-Q. 001868 

-0.0013306 

0*0078928 

0.6*9 

0.540 


12. 

2.0 

4.0 

-1,4 

0.042469 -0,009225 -0.003465 -0.000315 

0.008659 

0.000429 

0.0002661 

01.0061742 

0.658 

0.541 

- 08 

13. 

2.0 

2.0 

-2.3 

0.029816 -0.007067 -0.002813 0.000059 

0.008281 

0.001001 

0.0009315 

0.0054820 

0.650 

0.541 

- .7 

14. 

2.0 

Q»Q 

“3 4 2 

0.017574 -0.005761 -0.001695 -0.000500 

0.008892 

0.001193 

0.0013308 

0.0050657 

0.651 

0.541 

~ ,6 

15. 

2.0 

-2,0 

~>kil 

0.008193 -0.005309 -0.001097 -0.000141 

0.008906 

0.001407 

0.0014637 

0.0049085 

0.049 

0.540 

- .5 

l6o 

4.0 

-2.0 

-6.5 

0.016088 -0*005532 -0.001745 -0*000140 

0.008630 

0.001794 

0.0017299 

0.0053166 

0.650 

0.541 

- .4 

17. 

4.0 

-4.0 

-7*5 

0.00*067 -0,005402 -0.000847 -0.000604 

0.008830 

0.001679 

0.0016142 

0.0051498 

0.655 

0.539 

- .3 

18. 

4.0 

0*6 

-5.7 

0.024088 -0*006170 -0.002373 -0,000230 

0.008981 

0.001728 

0.8016141 

0.0056222 

0.654 

0.539 

- .4 

19. 

4.0 

2.0 

-4,5 

0.037528 -0.007674 -0.003885 0.000226 

0 ©008861 

0.001397 

0.0010760 

0.0060227 

0.654 

0.539 

- .6 

... 2Q« 

. ... 4.0 

3.0 

-4.1 

0.044141 -0. 008722 -0.004132 0.000203 

0.009377 

0.001148 

0.0008071 

0.8064176 

0 • 654 

0.539 

- -5 

21. 

4.0 

4,0 

-3.6 

0.050881 -0,009872 -0.004709 0.000015 

0.008952 

0.000797 

0.0005380 

0.0068627 

0.654 

0.539 

- .7 

22. 

4.0 

5.0 

-3,1 

0.053936 -0.010619 -0.005235 0.000309 

0.009715 

0.000575 

0.0004035 

0.0071963 

0.653 

0.539 

- -7 

23. 

4.0 

6.0 

-2.5 

0.058981 -0,011881 -0.005619 -0.000188 

0.009287 

0.000207 

-0.0001347 

0.0074617 

0.654 

0.538 

- .8 

24. 

4.0 

7,0 

-2.0 

0.066281 -0.01*205 -0.006063 -0.000246 

0.008313 

-0.000446 

-0.0006737 

0.0083967 

0.654 

0.538 

- .9 

25. 

4.0 

8.0 

-1.5 

0.071390 -0.015049 -0.006685 0.000326 

0.007480 

-0.000695 

-0.0008084 

0.0087688 

0.653 

0.538 

-1.0 

26. 

6.0 

7i0 

-3*9 

0.072951 -0.01*447 -0.006615 -0,000036 

0.008697 

0.000567 

0.0004042 

0.0095789 

0.654 

0.538 

- .6 

27. 

6.0 

8*6 

-3.5 

0.077654 -0,015319 -0*006134 0.000156 

0.009455 

0.000344 

0.8002695 

0.0099827 

0.654 

0.538 


28. 

6.0 

6.0 

-4J5 

0.064735 -0,012742 -0.006552 0.000043 

0.007916 

0.000752 

C. 0004042 

0.0085295 

0.654 

0.538 

- .8 

29. 

6.0 

4»0 

-5*6 

0.055625 -0.010494 -0.005583 0.000277 

0.008272 

0.001413 

0*0009434 

0.0076794 

0.657 

0.539 


30» 

6*0 

2.6 

-6*6 

0.042896 -0.008218 -0.00*556 0.000773 

0.008431 

0.001929 

0.0014821 

0.0067624 

0.654 

0.538 


31. 

6.0 

0,0 

-7,6 

0.032187 -0*006727 -0.003426 0,000350 

0.009060 

0.001974 

0.0018864 

0.0062350 

0.654 

0.538 

- .2 

32. 

6.0 

-2,0 

-8.7 

0.021724 -0*006038 -0.002208 -0.000267 

0.009245 

0.002103 

0.0018864 

0.0058111 

0.654 

0.538 

- .2 

33. 

6 • 0 

-4.0 

-9.5 

0.008660 -0,005405 -0.001188 -0*000118 

0.009395 

0.001923 

0.0018897 

0.0054209 

0.654 

0.538 

.0 

34. 

8.0 

—4.Q 

-11.6 

0.016060 -0,005794 -0.001297 -0.000852 

0.009294 

0.002450 

0.0024297 

0.0062082 

0.654 

0.538 

.0 



„__-6»fi. 

2«6 

0.007338 -0,006192 -0.001012 0.549288 

0.009290 

0.002172 

0.0018898 

0.0059403 

0.655 

0.538 

.0 
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ROTOR SCALE DATA • PRO#*** 163530 * MING AXES 


^TlSi TflsfiS 


Table 1-22. (Concluded) 


TEST 31Q.0. Rtffl 23 


34 FT. 0612 ROTOR V|OR * .<£3 1.0)190) - .54 

KINO AXES COESFICEEBTS, BASED ON ROTOR SL'ADE AWEA AMD ROTOR IIP SPIED 

ALPHA ALPHA 


PT. 

THETA 

SHAFT 

control 

CAR. _ £M . CTR 

CMX 

CHY 

CM* 



cm . 

V/OR MU. 0X90) 

34. 

@.6 

-2.0 

-10 J.7 

0.027809 -0.006252 -0.002432 

-Q.00©H7 

0.609607 

0.002527 

0.0024298 

0.0064837 

0.665 

0.538 

ST. 

8.0 

0.6 

-9.7 

0.033534 -Os.006920 -0.003765 

0*000290 

0.00917? 

0.002524 

0.002394? 

0-9O&751? 

0.654 

0.538 

J**-- 

... BjlQ. 

2j»fi 

-3.il 

0,049231 -OdSfti3.23 -0,004949 

® b ®0J81® 

0,008.972 

0.061420 

0. ©020 248 

0.0073516 0.635 

0.538 

m. 

8.0 

410 

t?<5 

0.061954 -0.010735 -0.005614 

@1,000437 

0.008481 

0.002946 

0.6017547 

0.0085816 

0.654 

0.538 

40. 

8.0 

6.0 

-640 

0.074285 -0.013998 -0.00S741 

0,000472 

0.007690 

6.001984 

C- @01754® 

0» 0106362 

0* 6S4 

0.338 

41. 

8,0 

8.0 

t.440 

0.099529 -Oj.021365 -0,006365 

SiG0©627 

0.0057 LI 

0,601073 

0,0018898 

0=6133902 

0.655 

©.33© 

^2 • 

10,0 

6.0 

V640 

0.101562 -0.0214T4 -0.006245 

@6091195 

0.004153 

0.004141 

0«0436**1 

040173.360 

0.653 

'O.iio 

43* 

10.0 

410 

-rSdO 

0.080400 -01.014919 -0.008284 

0.008475 

0.005463 

0.003S96 

0 ,6031164 

•0,0125999 0.657 

0.53® 

44. 

10.0 

2i« 

-is jo 

0,058432 -04010169 -0.005109 

§.G0®6ffll 

0.008090 

0.003206 

0.0020405 

0.0093424 0.657 

0.539 

48. 

10.0 

0.0 

-li.S 

0.044512 -0.009054 -0.004339 

0.000743 

0.008408 

0.003279 

0. @029750 

0»S©81488 

0.055 

9.93® 

46. 

10 .0 

-2.0 

-1245 

0.035469 -0.007286 -0. <303269 

-0.00S0OO 

0.008604 

0.003217 

0. @019748 

0.0076704 

0.654 

0.538 

47. 

10.0 

-4.0 

-1343 

0.022676 -0.006194 -0.001849 

“0.000369 

8.009311 

0.003040 

0.8028399 

0.0068734 

0,635 

0.338 

48. 

10.® 

-6iG 

-1445 

0.013116 -0.008206 -0.001179 

§.©08687 

0.009518 

0.002735 

0. 6025695 

0.0066298 

0.050 

©o 538 

49, 

10.0 

-*810 

-1544 

0.003851 -Ok 007262 -0.000367 

-0. 800466 

0.008758 

0,002048 

0.0018931 

0.0066403 0.655 

0.538 





For the following 

data points 








a, and / or 
J -s 

“ 1 , t °° 1 

.2° 




ALPHA 



PT. 

THETA 

SHAFT 

a-, 

J-s 

b l 

x s 

40 

8 

- 6 

1.0 

0 

1+1 

8 

8 

2.9 

0 

1+2 

10 

6 

4.8 

0 

43 

10 

4 

2.9 

0 

43 

10 

2 

• 5 

0 
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ROTOR SCALE DATA * PROGRAM LA3530 * HIND AXES 


04/01/68 PAGE 5 
TIME 785.85 


Table I ~ 23. Rotor No, 3. 


TESI 310.0 RON 20 . 

34 FT. 0012 ROTOR VZOR * .75 MU.OI (901 * .50 

WIND AXES COEFFICIENTS* BAS*D ON ROTOR BLADE AREA AND RBTOR Tip SPEED 




ALPHA 

ALPHA 








JtiEIA J5M.4EI 

Com ml 

... . CLR cm CYR CMX 

CMY 

CM2 

CP 0P0 V/ OR. EH 1.0) (90) 

} B 

1 . 

8.0 

0,0 

-9*5 

0.042433 -0,007378 -0.003689 9,000086 

0.011269 

0.002507 

0.0023610 0.0072555 0.675 

0.538 


. 2-S 

__ iML. 

_M 

...... 

Q .934035 -0*006406 -0M0324L -0. 000209 

0.011867 

9,002138 

0,0010053 0.0061226 0.674 

0.537 


3. 

6.0 

0.0 

-7*8 

0.025665 -0.007874 -0.003312 0.600025 

0*012568 

0.001803 

0.0017341 0.0075900 0.747 

0.502 


4. 

8.0 

0,0 


0.034513 -0,008471 -0.004429 6.008067 

0.016331 

0.002015 

0*0021107 0.0084432 0.734 

0.500 


Si 

a»a 

-24.0. _ 


0.021555 -0*00852? -Q,00?a4 J, 0,008155 

@*915036 

0,001978 

€«Q021:Iii.t 0*0085221 0 a 75^ 

0.500 


6. 

10.0 

-210 

-12*9 

0,024571 -0.009255 -0.008354 -0*000160 

0.0 16476 

0.002424 

0.002290® 0.0092434 0.754 

0.500 


7. 

6.0 

-*2.0 

-9*1 

0.013661 -0,007842 -0.001913 -Oi, 008159 

0.013371 

0.001849 

0.0017636 0.0676867 0.756 

0.5§0 



«ufl . .. 

..-4*0 

..-9*0 

0,004 Hi -Oi. 00 7 621 -0,001079 -#*00.0449 

0,013045 

0.001538 

0.0015891 0.0073510 0.756 

0*500 


9. 

8*0 

■rr^kS 

-11.9 

0.006192 -0LO08782 -0,001291 -0.608584 

0.013946 

0*001841 

0*0017658 8,0084123 0.7S7 

0,500 


10. 

10.0 

-*4iO 

-13*8 

0.0123*0 -0.009237 -0.001868 -0.000401 

0.015318 

0,002232 

0.0022955 0.0092801 0.7S7 

0.500 


__. 11 ,.. 


-4,0 

. .tltH ..-0.004284 -0,006192 -0,000497 -§.000283 

0. 013878 

0.601260 

0.0012361 0.00*3788 0.757 

0.3®S 


12. 

4.6 

-c2.0 

-6*6 

0*087763 -0.006507 -0.001258 -0,000476 

0.01303© 

0.001446 

0.0615892 0*0065138 0.7S7 

0.500 

; 

13. 

2.0 

-2,0 

-4.1 

0.0041(78 -0,005738 -0.000898 -0.000254 

0.014519 

0.001277 

0.0014128 0.0057555 0.757 

8. 500 


.. 14 « 

2,Q. . 

_ . QiQ 

, "3*3 „ 

fi,Q.14I83 -0,006337 -0,001688 0.000161 

0*0 143 as 

0.001389 

0.0014128 0.0062075 0.758 

0*500 


15. 

0.0 

0,0 

-1*1 

0. 086666 -0,005992 -0* 00-1049 -0.00015? 

0.014338 

0.001091 

Q. 0012360 0.0057684 0.75? 

0.500 


16 a 

0.0 

2,0 

-Oil 

0.022658 -0.006735 -0.002303 §.000005 

0.014860 

0.001090 

0.0008846 0.0059633 0.758 

0.500 

-1.0 

11* 

- _Q,S _ 

. . *?5 

..... 0-7 

0.024302 -0.008075 -0.003314 -S, 000090 

0,000545 

0,000105 

0*0003538 0.0064473 0.758 

0.500 

-1.3 

18* 

0.0 

6.0 

1*9 

0.04-3995 -Oi. 008164 -§.004136 -6.000266 

0.017446 

-0.000462 

-0.0003538 0.0057500 0.758 

0.500 

^ -1.4 

19. 

0,0 

810 

2*4 

0.069857 -0.013652 -0.005547 -0.000627 

0.017723 

-0.002218 

-0.0017690 0.0083605 0.757 

0.500 

-1.4 

20, 

2*0 

BiM 

0*5 

6.077460 -01*012668 -#.006270 -0.000714 

0.020643 

-0 .002131 

-0.0015921 0.0077414 0.757 

0.500 

-1.4 

21. 

2.0 

6,0 

— 0 » 6 

0.059174 -0,011942 -0.005508 -0.000033 

0.015205 

-0.000728 

-0.0005307 0.0083668 0.758 

0*500 

" -1.0 

22. 

2.0 

4,0 

tIsS 

0.044084 -0.007786 -0.004394 “0,000014 

0.017847 

0*000470 

0.0003538 Q. 0061730 0.758 

0.500 

-1.0 

. 23,. . 

_ 4,0 

4*Q 

-*3i9 

0,049452 -0*010625 -#.005402 0.000424 

0.013595 

0.000891 

0,000530? 0.0084834 0.758 

0.500 

- .8 

24. 

4.0 

2,0 

-4,3 

0.034527 -0,008925 -0.004611 @.000879 

0.012571 

0.001287 

0.0012384 0.0079558 0.758 

0*500 

- .5 

25. 

4.0 

0,0 

-*5,s8 

0*022084 -0.007645 -0.003065 0.009553 

0.012943 

0.001502 

0.0014153 0,0071924 0.758 

0.500 

- .4 


6*0 

2.40 

-7,0 

0.040999 -0*009795 -0.004883 0,000455 

0.012802 

0.001598 

0.0012719 0.0086843 0.769 

0.496 

- .3 

27. 

2.0 

2,0 

-2*6 

0.029932 -0,001096 -0.003177 -0*000174 

0.012784 

0.001164 

0.0008862 0.0069888 0.759 

0.500 

.8 

28 . 

4,0 

6iS 

-3.0 

0.061068 -0*012662 -0.006819 0.000566 

0.012702 

0.000019 

0.0000000 0.0094442 0.759 

0.500 

!- -9 
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Table 1-24. Rotor No. 3. 

TEST 310.0 RUN 21 

34 FT. 0012 ROTOR V/OR = .66 M( 1.0X901 « .47 

WIND AXES COEFFICIENTS, BASED ON ROTOR BLADE AREA AND ROTOR TIP SPEED 




ALPHA 

ALPHA 










PT. 

THETA 

SHAFT 

CONTROL 

CLR CXR CYR 

CMX 

CNY 

CMZ 

CP 

CPO 

v/or mi. 0X90) 

1. 

0.0 

0.0 

-1.1 

0.009157 -0.007066 -0.000928 

-0.000609 

0.019990 

0.001227 

0.0014035 

0,0075418 

0.869 

0.462 __ 

-i: 

2. 

0.0 

2.0 

-0.4 

0.025285 -0.007946 -0.002131 

-0.001057 

0.018328 

0.000885 

0.0011213 

0.0078475 

0.850 

0.467 

-i. 

3. 

0.0 

4.0 

0.3 

0.044369 -0.010758 -0.003270 

-0.000794 

0.018133 

0.000358 

0.0004548 

0.0095867 

0.856 

0.465 

-i. 

4. 

0.0 

6.0 

1.3 

0.054647 -0.013275 -0.004359 

-0.000654 

0.016965 

-0.000846 

-0.0006728 

0.0104929 

0.850 

0.467 

-i. 

5. 

0.0 

8.0 

2.0 

0.077753 -0.015555 -0.006229 

-0.000520 

0.020133 

-0.002354 

-0.0017940 

0.0111936 

0.330 

0.467 

-i. 

6. 

2.0 

6.0 

-1.0 

0.059741 -0.013436 -0.005632 

-0.000740 

0.018068 

-0.000753 

-0.0004548 

0.0108952 

0.055 

0.465 

-i. 

7. 

2,0 

4.0 

-2.1 

0.045267 -0.012326 -0.004386 

-0.000361 

0.016314 

0.000170 

0.0004557 

0.0109444 

0.357 

0,465 

-i. 

8. 

2.0 

2.0 

-2.9 

0.027029 -0,009406 -0.002906 

-0.000627 

0.016881 

0.001093 

0.0009113 

0.0089407 0,857 

0.465 ; 


9. 

2.0 

0.0 

-3.4 

0.013687 -0.007142 -0.001837 

-0.000715 

0.019224 

0.001087 

0.0013644 

0.0074707 

0,856 

0.465 j 

-i. 

10. 

2.0 

-2.0 

-4.2 

-0.002154 -0.007212 -0.000710 

-0.000968 

0.018179 

0.001157 

0.0015919 

0.0077696 

0.857 

0.466 


11. 

4.0 

-2.0 

-6.6 

0.002573 -0.008071 -0.002013 

-0. 000178 

0.018512 

0.001372 

0.0015918 

0.0085009 

0.856 

0.465 1 

- . 

12. 

4e 0 

-4,0 

-7.5 

-0.013518 -0.008901 0.000086 

-0. 001055 

0.017211 

0.000723 

0.0011371 

0.008755® 

0,®57 

0.466 

- „ 

13. 

4.0 

0.0 

-6.0 

0.014054 -0.008878 -0.003038 

-0.000111 

0.017350 

0.001504 

0,0015919 

0, 0091 99? 

0.157 

0.466 

- , 

14. 

4.0 

2.0 

-5.1 

0.030507 -0.009361 -0.004190 

-0.000304 

0.019339 

0.001139 

0.0011371 

0.0091239 0.857 

0.466 

- . 

15. 

4.0 

4,0 

-4.3 

0.044462 -0.010418 -0.005873 

0.000292 

0.019743 

0.000550 

0.0006822 

0.0095164 

0.855 

0.465 

- * 

16. 

4.0 

6 a 0 

-3,4 

0.059869 -0.013269 -0.007381 

-0.000040 

0.019467 

-0.000016 

0.0000000 

0.0112302 

0,657 

0.466 

-i. 

17. 

4.0 

8.0 

-2,4 

0.087129 -0.016728 -0.008449 

-0.000737 

0.020044 

-0.000731 

-0.0006822 

0.0133489 

0.856 

0.465 

-i. 

18. 

6.0 

6.0 

-5.0 

0.074493 -0.016773 -0.009339 

0.000586 

0.016632 

0.000787 

0.0009096 

0.0150440 

0.855 

0.465 

- . 

19. 

6.0 

4.0 

-6.6 

0.049443 -0.014345 -0.006794 

0.000166 

0.015839 

0.001338 

0.0011370 

0.0133230 

0.856 

0.465 

- . 

20. 

6.0 

2,0 

-7.5 

0.036642 -0.012173 -0.005773 

0.000310 

0.016996 

0.001303 

0.0011371 

0.0115101 

0.856 

0. 466 

- ; 

21 . 

6.0 

0,0 


0.016861 -0.010392 -0.003967 

0.000220 

0.017821 

0.001262 

0.0015919 

0.0104820 

0.857 

0.466 

- . 

22. 

6.0 

-2.0 

-9,2 

0.001999 -0.010986 -0.002194 

-0.000301 

0.016006 

0.001053 

0.0015919 

0.0110050 

0.857 

0.466 


23. 

6.0 

-4.0 

-10.0 

-0.012185 -0.011411 -0.000839 

-0.000730 

0.016735 

0.000505 

0.0009097 

0.0106852 

0.857 

0*466 


24. 

0 

-6,0 

-10.8 

-0.042337 -0.012749 0.000001 

-0.006094 

0.003029 

0.000095 

0.0002274 

0.0110705 

0.856 

0.465 


25. 

8.0 

-6,0 

-12.7 

-0. 020121 -0.013683 -0.000182 

-0.000842 

0.017438 

-0.000478 

0.0000000 

0.0117022 

0.856 

0.466 


26. 

8.0 

-4.0 

-12.0 

-0.010774 -0.012739 -0.000748 

-0.000896 

0.017636 

0.000588 

0.0009097 

0.0118227 

0.857 

0.466 


27. 

s«o 

-2.0 

-11. 2 

0,005842 -0.012090 -0.002571 

-0.000297 

0.017488 

0.001092 

0.0013644 

0.0117105 

0.856 

0.465 


28. 

8.0 

0*0 

-10.3 

0.017837 -0.011751 -0.003784 

-0.000809 

0.018193 

0.001039 

0.0015919 

0.0116404 

0.856 

0.465 


29. 

8.0 

2 » 0 

-9.7 

0.032029 -0.012296 -0.005867 

0.000005 

0.018325 

0.001610 

0.0015919 

0.0120805 

0,856 

0.465 


30. 

10.0 

0.0 

-12,1 

0.032562 -0.013828 -0.006097 

0.000271 

3.018403 

0.001969 

0.0020468 

0.0138570 

0.857 

466 


31. 

10.0 

-2.0 

-13.3 

0.010328 -0.013647 -0.003584 

-0.000254 

0.018052 

0.001573 

0,0015920 

0,0132835 

0.857 

0. 466 


32. 

10. 0 

-4.0 

-14.1 

-0.003352 -0.014224 -0.002418 

-0.000110 

0.017204 

0.001268 

0.0011371 

0,0133263 

0.857 

0.466 


33. 

10.0 

-6.0 

-15,0 

-0.013660 -0.014925 -0.001386 

0.000239 

0.018022 

-0.000007 

0.0004548 

0.0132331 

0.857 

0.466 


34. 

10.3 

-8.0 

-15.8 

-0.024691 -0.016467 -0.000103 

-0.000591 

0.017118 

-0.001364 

-0.0008971 

0.0131075 

0.851 

0.467 


— 



— 



-j, •' For the following data points 

1 a-, and/or b-j / 0° + .2° 

x s s 

. 

— 

— - 

“ -.T-rn 


— : 


ALPHA 

i FT. THETA SHAFT a x b 

s x s 

18 6 6 1.2 0 

30 10 0 1.2 .6 

42 



ROTOR SCALE DATA * PROGRAM LA353Q * HIND AXES 04/04/68 PAGE 5 

TIME 8X8.73 

Table 1-25. Rotor No. 3. 


TEST 3X0.0 RUN 22 

34 FT. 00X2 ROTOR V/OR = ,9V MI1.0M90) * .49 

HIND AXES COEFFICIENTS, BASED ON ROTOR BLADE AREA AND ROTOR TIP SPEED 

ALPHA ALPHA 


PT. 

THETA 

SHAFT 

CONTROL 

CLR CXR CYR 

CMX 

CMY 

CM2 

CP 

CPO 

V/OR MI 1 .0 )( 90 1 

*1 

g 

X. 

0.0 

0.0 

-1.4 

0.016292 -0.009670 -0.001045 

0.004606 

0.035292 

0.001309 

0.0015265 

0.0106550 

0.945 

0.500 

- 1.4 

2. 

0.0 

2.0 

-0.6 

0.032574 -0.010043 -0.002956 

0.005006 

3.036825 

0.000949 

0.0010966 

0.0105714 

0.947 

0.499 

- 1.8 

3. 

0.0 

4.0 

0.2 

0.048434 -0.010786 -0.003729 

0.004376 

0.039295 

0.000276 

0.0004394 

0.0105729 

0.947 

0.499 

4. 

0.0 

6.0 

1.1 

0.065219 -0.014055 -0.005639 

0.005099 

0.034809 

-0.001133 

-0.0006599 

0.0123810 

0.930 

0.496 


5. 

2.0 

4.0 

-2.5 

0.046686 -0.010841 -0.005357 

0.005620 

0.035258 

0.000439 

0.0006556 

0.0107033 

0.934 

0.496 

-1.5 

6. 

2.0 

6.0 

-1.4 

0.061049 -0.012904 -0.006331 

0.005703 

0.035255 

-0.000439 

0.0000000 

0.0119237 

0.934 

0.496 

- 1.8 

7. 

2.0 

8.0 

-0.7 

0.090781 -0.017473 -0.007170 

0.005149 

0.035502 

-0.002595 

-0.0015297 

0.0144739 

0.933 

0.496 

8. 

2.0 

2.0 

-3.0 

0.031664 -0.010052 -0.004002 

0.005371 

0.034674 

0.001117 

0.0010989 

0.0104735 

0.936 

0.496 


9. 

2.0 

0.0 

-3.9 

0.011960 -0.008421 -0.002032 

0.004230 

0,035754 

0.001351 

0.0015657 

0.0095133 

0.944 

0.493 

- 1.2 

10. 

2.0 

5.0 

-1.9 

0.051355 -0.011579 -0.005627 

0.005474 

0.036380 

0.000020 

0.0004497 

0.0112771 

0.943 

0.492 

- 1.4 

11. 

2.0 

7.0 

-1.2 

0.076214 -0.016296 -0.007694 

0.006277 

0.035118 

-0.000947 

-0.0006761 

0.0146094 

0.950 

0.493 


12. 

4.0 

7.0 

— 3.4 

0.076074 -0.017715 -0.009071 

0. 005690 

0.031610 

-0.000283 

-0,0002257 

0.0162916 

0.944 

0.491 

- 1.1 

13. 

4.0 

8.0 

-3.0 

0.086372 -0.017158 -0.007570 

0.005631 

0.037296 

-0.000624 

-0.0004516 

0.0155919 

0,950 

0.492 


14. 

4.0 

6.0 

-4.0 

0.064593 -0,015600 -0.008583 

0.005736 

0.034049 

-0.000275 

0.0000000 

0.0146797 

0.950 

0.492 


15. 

4.0 

5.0 

-4.5 

0.050625 -0.012742 -0.007456 

0.005772 

0.036362 

0.000430 

0.0004470 

0.0123911 

0.944 

0.494 

- 1.1 

16. 

4.0 

4.0 

-5.0 

0.046599 -0.013040 -0.006599 

0.005947 

0.033738 

0.000999 

0,0006805 

0.0128913 

0,942 

0.489 

- 1.1 

17. 

4.0 

2.0 

-5.8 

0.028182 -0.011534 -0.004876 

0.005831 

0.032874 

0.001186 

0.0011342 

0.0119801 

0.943 

0.489 

- .9 

18. 

4.0 

0.0 

-6 ■ 4 

0,011544 -0.010247 -0,003813 

0.005781 

0.032772 

0.001215 

0.0013637 

0.0110375 

0.944 

0.489 

- .6 

19. 

6.0 

0.0 

-8.6 

0.008460 -0.013235 -0.004009 

0.005886 

0.031466 

0.000893 

0 .0011363 

0.0136210 

0.943 

0.489 


20. 

6.0 

2.0 

-7.9 

0.030758 -0,014543 -0.006390 

0.006517 

0.031249 

0.001047 

0.0009107 

0.0146009 

0.944 

0.489 


21. 

6.0 

4.0 

-7.0 

0.039885 -0.014295 -0.007371 

0.006391 

0.033900 

0.001454 

0,0009106 

0.0143426 

0.943 

0.489 

- .4 

22. 

6.0 

5.0 

-6.5 

0.052430 -0.015486 -0.008258 

0.006240 

0.033543 

0.001081 

0.0006830 

0.0152159 

0.945 

0.489 


23. 

6.0 

6.0 

-6.0 

0.060495 -0,016417 -0.008561 

0,006366 

0,033640 

0,000989 

0.0006830 

0.0160568 

0.944 

0.489 

.4 

24. 

8.0 

2.0 

-9.9 

0.027558 -0.016400 -0.006503 

0.006469 

0.032069 

0.001354 

0,0011425 

0.0166249 

0.946 

0.488 

.2 

25. 

8.0 

1.0 

-10.4 

0.017816 -0.016220 -0.005715 

0.006563 

0.031191 

0.001334 

0.0011425 

0.0164700 

0.946 

0.488 


26. 

8.0 

0.0 

-10.8 

0.0096*,! -0.016465 -0.004516 

0.005866 

0.030658 

0.000839 

0.0011445 

0.0167131 

0,946 

0.488 
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Table 1-26. Rotor No. 3. 


TEST 

310.0 

RUN 24 
ALPHA 

ALPHA 

34 FT. 0012 ROTOR V/OR = U 

WIND AXES COEFFICIENTS, BASED ON ROTOR 

PT. 

THETA 

SHAFT 

CONTROL 

CLR CXR 

CYR CMX 

1. 

0.0 

0.0 

-1.0 

0.011358 -0.007943 

-0.001043 -0.000773 

2. 

0.0 

0.0 

-1 .2 

0.012140 -0.009380 

-0.001286 -0.000491 

3. 

0.0 

0.0 

-1.2 

0.014520 -0.010062 

-0.001343 -0.000403 

A. 

0.0 

0.0 

-1.3 

0.018777 -0.011240 

-0.001123 -0.001098 

5. 

0.0 

0.0 

-1.4 

0.018883 -0.011155 

-0.000991 -0.001193 

6. 

0.0 

2.0 

-0.6 

0.047906 -0.012696 

-0.003014 -0.000209 

7. 

0.0 

4.0 

-0.2 

0.069374 -0.015749 

-0.004502 -0.001548 

8. 

0.0 

6,0 

0.5 

0.087370 -0.019777 

-0.006727 -0.001764 

9. 

0.0 

6.0 

0.6 

0.089867 -0.018441 

-0.006787 -0.001161 

10. 

2.0 

6.0 

-1.7 

0.084591 -0.018434 

-0.007993 -0.000847 

11, 

2.0 

7.0 

-1.4 

0.099758 -0.022567 

-0.008670 -0.000755 

12. 

2.0 

5.0 

-2.3 

0.070154 -0.017612 

-0.007001 -0.000438 

13. 

2.0 

4.0 

-2.6 

0.059979 -0.015556 

-0.006349 0,000226 

14. 

2.0 

3.0 

-3.1 

0.047212 -0.012895 

-0.005277 0.000343 

15. 

2.0 

2.0 

-3.5 

0.035843 -0.012671 

-0.004838 -0.000072 

16. 

2.0 

1.0 

-3.7 

0.024251 -0.013024 

-0.003789 -0.000270 

17 : 

2.0 

0.0 

-4.1 

0.013370 -0.012627 

-0.003006 -0.000077 

18. 

2.0 

-1.0 

-4.3 

0.004248 -0.012316 

-0.002103 -0.001297 

19. 

1.0 

0.0 

-3.0 

0.013696 -0.011292 

-0,002549 -0. 000720 

20. 

1.0 

2.0 

-2.0 

0.042760 -0.012857 

-0.004154 0.000015 

21. 

1.0 

4.0 

-1.4 

0.069081 -0.015253 

-0.005233 -0.000571 

22. 

1.0 

6.0 

-0.8 

0.088362 -0.018668 

-0.007899 -0.000615 

23. 

3.0 

6.0 

-3.2 

0.076078 -0.018667 

-0.008400 -0.000724 

24. 

3.0 

7.0 

-2.7 

0.085803 -0.019579 

-0.008884 -0,000912 

25. 

4.0 

7,0 

-3.5 

0.092317 -0.022889 

-0.009389 -0.000479 

26, 

4.0 

6,0 

-4.3 

0.069839 -0.018768 

-0.008729 -0.000701 

27, 

4.0 

4.0 

-5.1 

0.050287 -0.016977 

-0.007666 0.000291 

28. 

4.0 

2.0 

-6.0 

0.033820 -0.014827 

-0.005848 -0,001510 

29. 

4.0 

0.0 

-6.7 

0.009104 -0,015327 

-0.004345 -0.000060 

30. 

5.0 

0.0 

-7.9 

0,000770 -0.016904 

-0.005155 -0.000346 

31. 

6.0 

0.0 

-8.9 

0.001113 -0.018485 

-0.005240 -0.000418 

32. 

6.0 

2.0 

-8.3 

0.020529 -0.017801 

-0.007167 -0.000402 

33. 

6.0 

1.0 

-8.8 

0.007938 -0.017515 

-0.005828 0.000100 

34. 

7.0 

0.0 

-10. 1 

-0.000393 -0.019516 

-0.005506 -0.000029 

35. 

3.0 

0.0 

-5.8 

0.006914 -0.013469 

-0.003994 0.000207 


For the following data point 
aj_ g and/or b lg / 0° + .2° 

ALPHA 

FT. THETA SHAFT a, 

x s 

0 


Mil. 0)190) = .52 


BLADE AREA AND ROTOR TIP SPEED 


CMY 

CHZ 

CP 

CPQ 

V/OR MI 1.0) 190) 

A 1 

s 

0.032879 

0.001505 

0.0016873 

0.0090945 

0.933 

0.489 

-1.3 

0.046411 

0.001561 

0.0016927 

0.0110084 

0.994 

0.505 

-1.4 

0.057483 

0.001564 

0.0017077 

0.0121070 

1.034 

0.514 

*1.4 

0.076990 

0.001568 

0.0017319 

0.0140077 

1.093 

0.526 

-1-5 

0.076622 

0,001378 

0.0017483 

0.0139616 

1.096 

0.524 

-1.4 

0.075720 

0.001512 

3.0013017 

0.0151879 

1.099 

0.521 

-1. 8 

0.079923 

0.000512 

0.0005861 

0.0178105 

1.103 

0.525 

-2.0 

0.077742 

-0.000835 

-0.0005963 

0.0211573 

1.111 

0.522 

-2.3 

0.074320 

-0.001243 

-0.0010755 

0.0188888 

1.096 

0.517 

-2.2 

0.070420 

-0.000611 

-0.0005982 

0.0192796 

1.090 

0.516 

-1.6 

0.069761 

-0.001661 

-0.0013166 

0.0230994 

1.095 

0.517 

-1.8 

0.070148 

0.000462 

0.0001197 

0.0192018 

1 . 092 

0.516 

“1-5 

0.071808 

0.000975 

0.0006004 

0.0175112 

1.094 

0.516 

— 1 . 4 

0.072380 

0.001444 

0.0008405 

0.0148672 

1.093 

0.515 

-1.2 

0.070665 

0.001605 

0.0013254 

0.0151535 

1.094 

0.515 

-1.2 

0.068807 

0.001760 

0.0015691 

0.0158153 

1.095 

0.515 

-1.1 

0.068954 

0.001739 

0.0015688 

0,0153719 

1.094 

0.514 

-1.1 

D. 069510 

0.001656 

3 .0015689 

0.0150419 

1.094 

0.514 


0.068814 

0.001671 

0.0018131 

0.0141458 

1.093 

0.514 

-1.2 

0,070348 

0.001572 

0.0013294 

0.0153056 

1.091 

0.513 

-1.4 

0.071078 

0.000756 

0.0006043 

0.0171052 

1.091 

0.513 

-1.6 

0.070838 

-0.000851 

-3.0008489 

0.0193109 

1.092 

0.513 

-1.8 

0.069008 

-0.000217 

-0.0001213 

0.0200896 

1.092 

0.512 

-1-3 

0.069324 

-0.000373 

-0.0006074 

0.0205761 

1.093 

0.512 

-1.5 

0.067476 

-0.000467 

-0.0003651 

0.0244342 

1.095 

3.512 

- . 6 

0.069936 

0.000330 

-0.0001219 

0.0202955 

1.096 

0.512 

- -7 

0.069084 

0.000791 

D.0D06095 

0.0191405 

1.096 

0.512 

-1.0 

0.069234 

0.000743 

0.0008546 

0.0170388 

1,094 

0.511 

- -7 

0.067295 

0.030912 

0 .0010988 

0.0178618 

1.094 

0.511 

- . 6 

0.Q67701 

0.000565 

0. 0008545 

0.0193303 

1.093 

0.511 

- -5 

0,068165 

0.000315 

0.0003663 

0.0205879 

1,094 

0.511 

- .2 

0.066896 

0.030746 

0.0003669 

0.0198306 

1.094 

0.511 

- -5 

0.067005 

0.000648 

3.0003674 

0.0195144 

1.093 

0.510 


0.068122 

0.000422 

-0,0001225 

0.0212060 

1.093 

0.510 


0.066448 

0.001608 

0,0013497 

0.0160974 

1.095 

0.510 



• 7 

„ 44 


25 


4 
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Table II - 1, Kotor No. 1, V/OR = .30, M(1.0, 90) = ,79 

rESI 288.8 fttSN _J_ 


SHAET /USES COEfFIGIENTSt BASED ON ROTOR M.ADG AREA AND RSTOR TIP SPEED 
ALfMA Atm A, 9 . 

PT. ' SHRFT CWJiaOl 1? -CM CVR CMK8 CKY CQ CP CPU V/OR M,AT s gr±p 


~ '{4." 

'■ "-f®S " 

-i®¥* 

0105X072 -0» 00X891 -0.001276 

8100031? -0*001055 

0.002783 



ivm 

IT«T9’ff 

.6 

14. 

IS® 

-S.S 

-10.0 

0*069751 -01001447 -0.001618 

0.000328 -0 1001229 

0.003837 

0.0035134 

@.9017*65 

0.3OO 

0.788 

.2 

16. 


-5.® 

-uu 

01088262 -6.000-381 -0.80200S 

0.000378 01800475 

0.OSS166 

Oi @@48717 

0.0022472 

0.296 

@.79® 

- .1 

18. 

“■T7V 


-IW'il 

VI 091791' -S. 0018S6 -0.000734 

0, W02 W -8 1001072 

0.003703 010034549 

©.00162.40 

0.299 

0.7® 7 

,8 

16. 

18. 

-IQ .8 

-13*4 

GlSil@®§ -0.000997 -0.000829 

0.000251 -8.00130® 

0.006248 

0.0099334 

0. 0017*51 

0.300 

0.786 

.6 

18. 

19. 

-10.0 

-12.3 

04026094 -0.001158 -0» 000 8 51 

0,000289 -0.000851 

0.002*89 

8,0022614 

0.0015147 

0.298 

0.766 

.8 

14. 

■ ■ mr 


-0*0 

01005321 -0.001 T77 -0.000783 

0.000163 -81000559 

0.001*53 

0400122*3 

0.001466% 

0.297- 

0.789 

.8 

12. 

21® 

-15.8 

-18.2 

Oh 017 623 -0.001893 -0*000712 

0.000192 -0*000837 

0.002637 

010023464 

0.0015057 

0.299 

0.768 

.7 

16. 

22. 

-15 

-19.3 

0103-4965 -0.001520 -0.000511 

0.000275 -0100101* 

S. 004303 

0*0040008 

8.0016396 

0# 300 

0.788 

.9 

18. 

2T-. 

'■ -15.0' 

-2019 

OJ 051578 -Oi. 000917 -0.000577 

0.000278 -01001320 

0.006022 

0*0055643 

0.0017362 

0.300 

0.786 

.6 

20. 

24. 

-5.® 

-6.9 

§40-30830 -OkOOiei* -0.000943 

0.808271 -01000038 

0.002014 

o.ooiesas 

0.0015376 

0.299 

0.788 

.7 

12. 

25. 

-5.0 

-5.6 

01022328 -0.001892 -0.000949 

0.000205 -0.000655 

0.001466 

0.0013534 

0.0015223 

0.296 

0.790 

.8 

10. 


“■ cr.ur ' 

-115 

01040323" -0.001729 -0.001402 

0.000250 -@1000789 

0.001265 

0100113544 

0.0015245 

0.299 

-0.788 

.8 

10. 

21. 

0.0 

-2 k 8 

04069234 -0.001114 -0.001919 

0*000384 -0*001146 

0.001558 

0*0013702 

0.0016352 

0.297 

0-791 

.7 

12. 

28. 

0.0 

-4.5 

0^078254 -0,001343 -0*002413 

0.000440 -01001197 

6.002139 

0.0019386 

0.0018645 

0.299 

0.789 

0.0 

14. 

297' 

77.0 

-614 

0.094102 -0,000070 -0.002997 

0. 00042® -0*001402 

0.003168 

0*0029558 

8.0022886 

0.299 

0.789 

- .3 

16. 

38. 

0.0 

-0.3 

0*019894 -0.001579 -01001315 

OWG00192 -01000589 

0.001205 

0.0010S2® 

0.0015209 

0.29? 

0.792 

.7 

8. 

31. 

4.0 

3.4 

Q. 043053 -0.001536 -0.002352 

0.000454 -0*000721 

0.000413 

0*0003431 

0.0015473 

0.297 

0.791 

.2 

8. 

32. 

4.0 ' 

UB 

fli 091741' -0.001489 -0.002753 

0.000513 -01000950 

0.000322 

9*0002490 

0.0016790 

0.298 

0.789 

.1 

10. 

§3. 


0.2 

0*08109? -0.001252 -0.003299 

0*000519 -01001244 

0.S00S31 

0.0004407 

0.0019920 

0.298 

0.789 

- .2 

12. 

34» 

4.0 

- 1*6 

0*096805 -0.000060 -0.003751 

01.000632 -01001153 

0.001210 

0.0610647 

0.0023855 

0.300 

0.786 

- .5 

14. 
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ROTOR SCALE DATA 4 PROGRAM LA2430 * BODY ARES ' 04/29/88 PAGE 5 

TIME 73UJ.T 


Table II - 2. Rotor No. 1, V/OR = .30, M(1.0, 90) = .85 


- TESiZBB »Q BUM 


PI. 


itBHA 

SSAFI 

~5 nQ 


2 . 

3. 

Ju 


ALPHA 

COHTROl 

~1.a3 


CT 


SKAET AKES OOEPETCIENTS t BASED ON R8T0R BLADE AREA AND RQJTOR TIP SPEED 
-CH 


CYR 


- 5.0 
-5.0 
... —5 .-Cl 


-8.7 
-20.3 
.rlL-G . 


„iUfl29S96 - 0.001507 -aa,aaiafli2 
0i.0489«S -0.00138? -OiOOlSlS 
01067*68 -0.00082S -01001743 
-OAOOMSl {UBM21& - 01001884 


s« -T.® -23.6 01074257 -0.000189 -04001443 

6. -12.0 -17.2 01049238 -0.00082® -01000319 

JU =320*0 -X S.i4.fi. — MaM114_.?. a:.Qa0470 -610004?! 

“20.0 -10.0 01067489 -8 .000049 -01000599 

~ 8 *® -25.0 94075768 S. 060535 -01009899 

-1S.S- Miliisa §. 0009 48 -f 


CMXB 

Q. 000558 
0.000605 
0.000590 
.0*000515 


0.000388 

0.000211 

JCUMfllifiL 


CRY 

-oiQaaaiA 

-01000430 

-01000415 

rQA_CC0319_ 


9. 

— L0<t_ 
11. 
II. 
X3u2.. 


14. 

'15. 

. \$L 'l 


17. 
IB, 

.iSjsL 

26, 
22. 
21. 

23 e 
24. 

.15. 

26 . 

27, 

28, 


*7,0 
-7,0 
~=I aSL, 
-7.0 
-1.0 

-3.© 

-3.0 


©.0 


3.0 

3.0 

3.0 

3.0 

3.0 


-14.4 
—20 « 1 

. ... — . — , 8 ,, .S 

-7.2 
-7.2 
— '’“. 2 . « jB 
-1.4 
- 8.8 
iU3 ,6. 
-6.5 
-7.7 
-2, '9 
-0.7 
9 .8 

2,2 

3.6 
-2 .4 
-4.5 


01 0018 14 0.000568 -01001227 

01037638 -0 .00126* -01600860 
0*019*11 -0.001 348 -01000885 
0*001816 i0. 001231 -01060,771 
01802151 -0,001478 -01000864 
01002461 -Q t eaU72 -8400 1 Ml 
-01015623 10.000932 -01001444 
01077393 -0. 000-328 -04002054 

tuosziss OaMiias.. -<ueaz$&i 

01091997 0.009466 -61003254 

01096586 0.001739 -04093494 

35.056426 -0,00125? -QiMZZZ? 
01073658 - 0,000948 -84083199 
01053696 - 0.001218 -01002717 
,. 040347 76 - 0, 081215 -01002469 
01816848 - 0. 001121 - 01002-354 
0 1089103 0.000259 -01003860 

01099910 0.002436 -01004146 


0,000303 

0 .000259 

0.080240 

0.000365 

.a^asam. 


O.OO0208 
0.080328 
0.8*0398 
8,000374 
0,000473 
0.000442 
0,000647 
0.000568 
£.000668 
0.000856 
0.088792 
0. 000 7 66 
0.O8873S 
0,000893 
0.000733 


-01000S27 

-01000879 

181000843 

-01000326 

-01000333 

-0 1009876 

-01000404 

-01000*19 

:&>JL0fI2M. 


-01000508 

-0,000666 

-euioMfifi. 

“06.000 8-34 

“01808855 

-01000320 . 

-Ot 0006 24 

-01000&9Q 

-01000922 

-0.000613 

-01000404 

-01000321 

-01000812 

~0 5.000439 

"01000413 







A 1 

8 

1.0 

0 j 

grip — 
12. 

ce 

8, OS 20 2 1_ 

CP 

-JU> 0019000 

CPC 

m/m 

0-902 

«»AT 

@.§4a 

0.002801 

010026723 

0.001&161 

0. 302 

0.840 

.7 

14. 

0.003790 

01 0036739 

0.6018091 

©.301 

01.852 

.6 

16. 

0.00521.3 

0^,0059020 


fe.98& 


.3 

18. 

0.006294 

Oi, 60SO73 3 

@.@019787 

0,303 

0,048 

.5 

18. 

0.064874 

0i 00462S3 

0.0016049 

0.302 

0.848 

1.0 

18. 

0.0050,74 

0 I 00492 1 4 


e.ifia 

Alma 

.8 

18. 

0.0iS928 

040066866 

0.§01'8»4 

e»am 

0,04® 

.8 

19. 

0.0@S965 

040067666 

0.0019040 

0430® 

0, 84 1 

.6 

19. 

-j£U0MS2J_ 



flit, 30a 

a»a4a 

.3 

19. 

0.005963 

010051604 

0.0020651 

0.303 

17,846 

.5 

19. 

0., 002680 

018025894 

0. ©014714 

ft® 303 

0.846 

.9 

14. 

£jUQH3.&4B 

8kflfil-7432 

8.8014284 

0*,9&S 

&.B40 

1.1 

12 . 

0. Oil-229 

S1OT10493 

0.0013602 

0,3*3 

.....SB ff.w 

0,846 

,9 

10. 

0.001230 

010010714 

0,0014367 

0.304 

8,04* 

1.0 

10. 

£UffiBia0S„ 

cuofimss 


8.3® 

ft. a 47 

1.0 

8. 

8,0@1229 

540010429 

0.0015516’ 

0,302 ' 0.848 

.8 

6. 

O.0S367O 

010034991 

0.0019128 

0, 30-3 

0.846 

.5 

16. 

S .001032 ... 

...fii.Sa482.8?i... 

-JLiftazaMi-. 

JOmMS 05,843 

.1 

18. 

0.003244 

010030021 

8. @8 22953 

0,363 

0.846 

.1 

16. 

0.004078 

@10030343 

6,0025935 

0,304 

0.845 

- .2 

17. 

9,061600 _ 

*45014321 

9,0015721 

-0.304 

0,843 

.8 

12. 

0-000916 

@10002465 

0,000912 

0,3@4 

0,845 

.3 

12. 

0.000738 

010008247 

Q.0016243 

0,303 

0,847 

.7 

10. 

Q.OOOBll 

010006969 

8.0015270 

0,304 

0.844 

.8 

8. 

0.00100® 

0.0009736 

0 .001 5603 

0.306 

0.843 

.8 

6. 

0.001549 

0.0013870 

0,0021163 

0.203 

0.846 

- .1 

14. 

0.003157 

01 0029625 

0.0030441 

0,302 

0.84® 

- .2 

15. 
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ROTOR SCALE DATA * PROGRAM LA2430 * BODY AXES 04/29/68 PAGE 9 

TIME 675.54 

Table II - 3. Rotor No. 1, V/ OR = .30, M(1.0, 90) = .95 


TEST 288.0 RUN 8 

SHAFT AXES COEFFICIENTS* BASED 0N ROTOR BLADE AREA AND ROTOR TIP SPEED 



ALPHA 

ALPHA 








A 1 

e , 

grip 

PT. 

SHAFT 

CONTROL 

CT -CH CYR 

CMX8 CMY 

CQ 

CP 

CPO 

V/OR 

4l T 

S 


1. 

-S.0 

-7# 8 

01049635 -0.002251 -0.001365 

0.606386 -0,000460 

0.003022 

0.0028280 

0.0020170 

0.297 

0.952 

.5 

14. 

Z." 

' -5.0 

’-61.5 

84631644 “04662335 -04001188 

0.000470 -0*000411 

0.002382 

0*0021827 

0.6619755 

0.300 

6.953 

.7 

12. 

3. 

-5.0 

-9*2 

0*087850 -0.002053 -0.001843 

0,000441 -0*000*2 2 

0.004086 

0.0038730 

0.0023585 

0.300 

0.953 

.3 

16. 


-5,0 

-10.2 

0*075663 -0.001588 -0.002260 

0.000517 -0*000431 

0.004747 

0.0045508 

0.0026049 

0.300 

0.951 

.1 

17. 

5. 

-5.0 

-10.8 

61684154 -0.000860 -04002516 

0.000651 -0*000503 

@,005597 

0,0053803 

0.0028925 

0.300 

6.950 

0.0 

18. 


-10.0 

-2313 

94040759 -04002174 -0.000656 

0.000346 -0*000534 

0.003781 

0.0034776 

0.0018744 

0.299 

0.952 

.9 

16. 

7. 

-10.0 

S 

0,05 746 9 -8.981252 -9.000808 

0.000332 -0*000608 

0.005327 

0,0050772 

0.0022950 

0.300 

0.952 

.6 

18. 

" 8. 

' -10.0 


0 7349790 -0,001896 “6.006641 

0.000338 -0*000533 

0.004S86 

0 .00437 15 

0.0021*51 

0.301 

3.94 8 

.8 

17. 

9. 

-15.0 


04617665 -04002190 -0.800506 

0,000331 -0.000*07 

0.002778 

0*0025684 

0.0018567 

0.299 

0.948 

1.1 

16. 

10. 

-15.0 

-1848 

04034121 -0.001986 -0.000349 

0.000282 -01000436 

0.004605 

0,0041427 

0.0019783 

0.301 

0.948 

x.o 

18. 

‘ * i r. - 

-11,5 


01042014 -07001749 “0.000262 

0.000273 -01000455 

0.00S237 

0.0048732 

0.0019820 

S73W 

0.951 

1.0 

19. 

le. 

-17.0 

-JOiS 

04823182 -§.©02023 -0.000102 

0.600240 -0.000150 

0.003608 

0.0634500 

0.0019624 

0.299 

0.950 

1.2 

18. 

13. 

-17.© 

-11.1 

04829754 -0.001779 0.900119 

0.000155 -0*000974 

0.00*924 

0.0041537 

6.001990® 

0,30® 

8.950 

1.1 

19. 

nv~ 

' -IT. 8 

-ircr 

‘ Vi'0*B*Z7 -@4601640 ObODDUS 

oweosu® -eiwssM 

0.005291 

0*0050920 

f3®&&sNis is 

g.Ttfr 

07950" 

1.0 

20. 

15. 

-17.0 

-ao. a 

84015238 -0*002078 -0.060381 

0 *.000195 -0*0002618 

0.002817 

0*0026388 

0, 0018826 

0.298 

0.949 

1.2 

17. 


-17.0 

-1943 

0*007342 -0*002194 -0.000529 

0.000397 -0*000280 

0.002084 

0*0019419 

0.0019230 


0. 948 

1.1 

16. 

TEST 

28*. § 

RUN 9 









... 




SHAFT AXES COEFFICIENTS! BASED 8N R0TBR BLADE AREA AND ROTOR TIP 

SPEED 






. AkfitA 

ALPHA 








A 1 

9 , 
grip 

PT. 

SHAFT 

CONTROL 

CT -CH CYR 

CMXB CMY 

CQ 

CP 

CPO 

V/OR 

Ms, AT 

s 


1, W 

-3.0 

-441 

0*028952 -0.003465 -0.001531 

0.000476 0*000361 

0.002032 

0,0018774 

8.0023919 

0,293 

0.955 

.8 

ii. 


-3.0 

-3 s. 5 

0*0243*95 -0.002189 -0.001385 

0.000418 -0*000543 

0.001804 

0,0016829 

0.0019072 

0.300 

8.950 

.7 

10. 

3. 

-3,0 

-6.3 

0*070831 -0.002140 -0.002267 

0,000549 -0*000610 

0.003362 

0*0031876 

0.002 32 S3 

0,301 

0.949 

.3 

15. 


-2.0 

-7.7 

0*077588 -0.001662 -0.002366 

0 *>000518 -0*000713 

0,003953 

0,0037550 

0.0025696 

0.300 

0.95.1 

.2 

16. 

S, 

-3.0 

-flag 

9*S85%S'6 -0.001136 -0.002623 

0.000647 -0*000952 

0.004694 

0*0045009 

0.0029370 

6.299 

6,953 

.2 

17. 

6. 

“3*0 

-9,2 

0*090754 -0.000083 -0.003090 

0.000606 -0,000660 

0.005598 

0.0053979 

0.0G336&8 

0.298 

0,955 

- .1 

18. 

7. 

-5.0 

-9*8 

0.077378 -0,001868 -0.002283 

0*000504 -0.000789 

0.004798 

0.0945965 

0.0026670 

0.301 

0.952 

.1 

17. 

S tj, 

-5.0 

-10. S 

0*085301 -0.001331 -0.002491 

0.000331 -01000731 

0.005631 

0.0053867 

0. 0029917 

0.300 

0.953 

0.0 

18. 

9. 

2,0 

1.0 

0,051348 -0.002408 -0*002344 

0.000539 -01000531 

0.001143 

0.0010242 

0.0020710 

0.298 

0.950 

.5 

10. 

10. 

2,0 

14 5 

0*044042 -0.002594 -0.002307 

0.000594 -0,000526 

0.001086 

0.0009865 

0.0020823 

. 0 «301 

0.951 

.6 

9 . 

ii® 

0.0 

-443 

0*086392 -0.001878 -0.003119 

0,000563 -0*000286 

0.003007 

0*0828442 

Q, 0028381 

0.302 

0.951 

.1 

15. 

12. 

0.0 

-5.1 

0*091684 -0.000793 -0.003345 

0.000715 -0 10001 i* 

0.003839 

0*0036533 

0.0032455 

0.301 

0.954 

0.0 

16. 

13. 

0.0 

-5.9 

01097128 -0.000299 -0.0032ST 

0*000532 -0*000233 

0.004874 

0*0046408 

0.0040022 

0.300 

0.953 

- .2 

17. 

1 . 4 ® 

5,0 

^8-s 1 

0*060912 -0.082707 -6,863165 

0.000729 -0*000933 

0.000222 

0.0001551 

0.0022705 

0.300 

9.947 

.3 

9. 

15. 

5,0 

3*4 

0*071398 -0.00262.7 -0.003332 

0.000771 -0,000*41 

0,000302 

0*0002345 

0,0024855 

0.299 

0*950 

.3 

10. 

16 . 

5.0 

1-7. 

0*085611 -0,001763 -0.003742 

0.000883 -0*000579 

0.000810 

0.0007507 

0.0029783 

0.301 

0.951 

.1 

12. 
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ROTOR SCALE DATA * PROGRAM LA2430 4 BODY AXES 


04/29/68 weeit 
TIME 6T5.54 


TESI 288. D RUN U 


Table II - 4. Rotor No. X, V/OR = .31, M(1.0, 90) = 1.0 


PT a 


ALPHA 

SHAFT 


AfcPHA 

CONTROL 


SHAFT ARES COEFFICIENTS* BASED OS ROTOR BLADE AREA AND ROTOR TIP SPEED 


CT 


-CH 


X © 

-5*0 

-6.1 

Q1032S1S -0.003176 

» 

-6*0 

-6.9 

0*0264177 -¥.@03067 

3. 

-6*0 

-7.2 

0*035313 -0.003218 

4* 

-6.0 

-74 9 

0*045065 -0.003*37 

fif. 

-6*0 

-1.6 

Si0S?96'3 -0.003*09 

6 * 

-6*© 

-9.5 

8J0S0676 -0.003129 

7 a 

-9.0 

~10*8 

04028967 -0.003295 

9. 


-SI .2 

Si 017063 -@.003258 

9 a 

~9*0 

-2U8 

04046772 -0*003367 

10 * 

-9*0 

-12*5 

0*055519 -@.003360 

11# 

-ii»0 

-iiii ■ 

04032091 ~e. 003133 

iz. 

-12.0 

-1413 

04090287 -0.003063 

1. 3 ,! 

-12.0 

-15.0 

0*039203 -0.003169 

14 fi- 

-rss.tf 

-13.2 

04013165 -0.062955 

lS. 

-9.0 

-9.9 

©4830393 -0.003078 

16. 

— 3 *0 

-6.7 

0*052571 -0-003395 

if. 

-1,0 

-4.7 

0 * 0f4@7 9 -0*003759 

18* 

—6 *0 

-7.2 

0*038040 -0.003705 

19. 

~6.0 

-7*3 

0*066465 -0.003770 

20. 

-6.0 

-8.5 

0iS5ft»52 -0.003740 

21* 

-6.0 

-9.2 

0iQ827Q2 -0.003550 

22° 

-9.0 

-11.6 

0*047521 -0.003489 

23. 

“9.0 

-11*1 

04039102 -0.003564 

24. 

-9,0 

-10 c 4 

0.029124 -0.003402 

25 » 

-9.0 

-9.8 

0*022671 -0.003458 

26. 

-6.9 

-7.1 

Q403814B -0.003726 


CYR 

CMX8 

CRY 

CO 

-0.001252 

0*000417 

-0.000*77 

0.002844 

-0.001064 

0*000463 

-0*000500 

8,002824 

-0.001079 

0*000399 

-0*000547 

0.003193 

-0.001303 

0.000443 

-0*000820 

0.603599 

-0.001232 

0.000369 

-@i@ea«94 

0.004167 

-o.ssisia 

0.000414 

-8 *060802 

0. 004593 

-0.000692 

04000-370 

-8. 000669 

0.003398 

-0.000648 

0»§00338 

-01000797 

0.003935 

-0.000773 

0.000350 

-0*000844 

0.004603 

-0.00097® 

-O'.QOVSW 

01000419 

@.001340 

-0*001114 

-0*00062? 

0,905301 

@.@03406 

-0.000534 

0.000345 

-0*000696 

0,003990 

-0.88054? 

0.SOO345 

-aie©98ii 

0.004853 

-0.000576 

©*,eos3ii 

-ffiOOD*I« 

0.002841 

-0.000567 

0.000291 

-0*000532 

0.002916 

-0.001710 

0.000441 

-0*000713 

0.003043 

-0.001690 

0.000487 

-6.000808 

0.003334 

-0.000987 

0.000386 

-0*000698 

0.003439 

-0.001026 

0.00033? 

-0*000767 

0.003852 

-0. SO 1240 

O.00039T 

-8*000832 

0.004407 

-0.001423 

0.000584 

-0*000491 

0,004931 

-0.000623 

0.000312 

-O'. 000664 

0.004814 

-0.000481 

0.000290 

-0*000699 

0.004180 

-0.000414 

0.000238 

-8 *00054.2 

0-003526 

-0.000338 

0*000199 

-0*000567 

0.003142 

-0.000372 

0.000320 

-0,00058? 

0.003502 


CP 

0*0027214 
@*@@26033 
0.0030847 
0.0034651 
0*0039 924 
0. 004498® 
0.0032531 

0. 0037705 

1. €044456 
0.0050988 

mmmsm 

0a.SS38l*7 
0.0045337 
010020525 
0.0028093 
0.0029527 
01093222 % 
010033327 
010037212 
0.0042687 
0.0646917 
0.0046979 
0.0040509 
0. ©034077 
0.0030505 
810033902 


Cpo 

0.0027498 

0.0027274 

0.0026387 

0.0029119 

0.0031173 

9.0032202 

0.0027946 

¥.1021188 

0.9330483 

@.@033046 

¥.0027241 

0.0027296 

0.0028584 

0.0026861 

0.0027311 

0.0029403 

0.0032787 

0.0031327 

0.0032181 

0,0034332 

0.0034693 

0.0033135 

0.S03I449 

0.0029777 

0.0029707 

0.0031924 


V/OR MS* AT 


0.309 

0.309 

0.308 

0.310 

3.3IB 

0.310 

0.309 

r.’str 

0.309 

8.11® 

rcsmr 

0.309 
a. .589 
W»WB 
0.307 
0.308 
0.304 
0.304 
0.385 
0.305 
0.305 
0.304 
0.304 
0.305 
0.304 
0.303 


0.J990 
0. 989 
0.992 
@.989 
¥.991 
0.969 
0.990 
0700T" 

8.992 
0.991 
0.992" 
0.990 
0.993 
0.990 
0.991 
0.991 
1.002 
1.002 
1.000 
1.062 
1.000 
1.002 
1.002 
0.999 
1.000 
1.004 ‘ 


.9 

.9 

.7 

.6 

,6 

.5 

.9 

,9 

.8 

.7 

1.0 

1.0 

,9 

1.1 

1.1 

.6 

.6 

.7 

.6 

.3 

.2 

.6 

.9 

.9 

.9 

.7 


grip 

12 . 

12 . 

13. 

14. 

15. " 

16. : 

14. 

15. 

16. 
17. 

15. 

16. 
17. 
14. 
13. 
13. 
13. 

13. 

14. 

15. 

16. 

16. 

15, 

14. 

13. 

13. 
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RCSOR SCALE DATA * PROGRAM LA2430 a BODY AHE3 04/29/66 PACE 7 

TIME 731*17 


Table II - 5. Rotor No. 1, V/OR = .35, M(1.0, 90) = .85 


PT, 


Rim. .4 ... 


-MIMA . ALPHA 
SBAFT COMTROfc 


SHA6T AJCBS GQEFEIC JENTSe BASED 0N RBTOR BLASE AREA AWO RC708 TIP SPECS 
CT -CH 


CYR 


CMX8 


CMY 


1. 

-5.0 

-JUS 

6ifi23665 tO .00 1544 

2 o 

-5.0 

“6.1 

04007661 -0.001562 

3. 

-5.0 

-41.6 

04056915 -0.000938 


-5.0 

— -23.0 

01072820 0.800219 

5. 

.0 

-2 4. .5 

01083982 @.001663 

6 a 

-10. 0 

-14.7 

04030457 -0.001666 

JjL. 


04048467 ^fl.CKIlavt 

a. 

-10.0 

-47. « 

04061176 -O.O0O26« 

9. 

-12.8 

*"31 ^ <&2 

04020223 -0 .001898 


- 3.2.0 

-17.7 

fiiiMSfiM. -0.001846 

lie 

-12.® 

-19.2 

84049392 -0.000521 

3.2 * 

-15.0 

-29.9 

04021115 -0.001848 

13. 

-15.0 

-11.4 

04034969 -a.OfSiSS 

JL^ 1 ® 

-25.0 

-18.4 

S10S5568 -e.002129 

15. 

-12.0 

“14.5 

01002039 -rO. 001 973 

16. 

..... 

-5,4 

04067*80 -0,000392 

1?. 

0,0 

-7.5 

04082632 0.000561 

1'8. 

0.0 

-9.5 

0.091155 0.002701 

19. 

0.0 

-3.9 

0*05-8656 -rO. 608959 

20. 

2.8 

-2.1 

04861946 -0.000668 

21. 

2.0 

-3.0 

04669808 -0.000401 

9 

2.0 

-6.1 

04089842 0.001772 

23. 

2.0 

-0.8 

04044097 -rO. 0009 59 

2.4. 

-5.0 

“7,8 



•Q40OOS89 


JUfloauT 

-04000107 

01000071 

JLLQflOiU. 

-04000172 

64000031 


04000293 
-J 4002576 
-01003345 


-04004242 

-04002663 


. jB.*_0M.28S _ -IU3M&4 4 . 


0.000241 -04000394 
0.000344 - 0.000886 
-JLJiM2fljS -01008161 
0.000243 -04000170 
0.000168 -04000398 
0.005178 - 0^0(10937 . 
9.000133 -04080051 
0.000155 -040S8S6S 
iUMfilM. -Q19SSS91 . 
0 .000188 -04800352 
0.000180 -04000S76 

0.06008B -04000236 
0.000026 <*04008652 
fi 9 0 § C 7 MHH £ 0 ai > M . 
0.000553 -04000061 
0.000578 -84000125 

a s flflflA«a_=fii mpmi_ 

0.000833 -04000913 
6.000780 -04000044 
0.00074* -04009225 
0.600675 -04000896 







A i 

e 

ca 

CP 

CPO 

V/SR 

M*.AT 

X 

s 

grip - 

0.001.8*0 

0*0019367 

0.0016207 


0»64SL 

.7 

12. 

8.001353 

o.eoi«24 

0 .00 16195 

0.3*6 

0,849 

1.1 

10. 

0.003659 

040035842 

0.0019395 

0.368 

0.848 

.9 

16. 

0,004952 

_ 0.Ofl*«*O5 

O. 00777110 



.5 

18. 

0.006436 

040062998 

0.0027458 

0.347 

0*848 

.3 

20. 

0.003091 

mmzm m 

ffl.0es«4l6 

0.367 

0.849 

1.1 

16. 

ft.QflA5.28.. 


..JUlltiESOSlO 

. 34 ft 

($1-951 

1.0 

18. 

0.086099 

010050742 

6.0021936 

8,»& 

0.950 

.8 

20. 

0.002596 

010025852 

0.0017222 

0,347 

®t,S48 

1.1 

16. 

iUQMllSKL 



o.w 

g.aaa 

1.1 

18, 

0. 086638 

@40055407 

i,6®2§®63 

e, 3,« 

0.850 

.9 

20. 

0.003166 

040631337 

a, 00 18-3 18 

0.3*6 


1.1 

18. 

JUMA1S1. 

0i»0ci&&OTg 6*4Sii&9i&®s 

JuM3- 


1.0 

20. 

0.001593 

Qhmmmi 

Q®isiia84 

Mm 

0.849 

1.1 

16. 

0. 00122 9 

0*0011524 

0.0016164 

0.367 

©:.849 

1.2 

14. 

.§*mnm 

- .AUHttUHUL. 0.0019293 

iat. 

0.850 

.6 

14. 

0,003168 

0*0028951 

0.0022445 

0,3»6 

0*849 

.2 

16. 

0,Off4B8§- 

§*, 0046932 

0.0032014 

0.346 

0.849 

.1 

18. 

JkfiOlMt. 

. 0.001S132 

0.0016755 

8.346 

0.848 

.7 

12 . 

0.001248 

0*0011312 

0.0018499 

0,368 

S.S49 

.5 

12. 

0.001424 

040013174 

0.0019719 


0*847 

.3 

14. 

0.003095 

040029179 . 

JL.M28476 . «*!§& ©.850 

0.0 

16 . 

e.s®i064 

0,. 0009221 

0.0016651 

S.34T 

0,84-7 

.7 

10. 


0.219 


„,49 



ROTOR SCALE DATA * PR06RAN LA2430 * BODY AKES 


04/29/66 PAGE13 
TIME 675.54 


Table II - 6. Rotor No. 1, V/OR = .35, M<1.0, 90) = .95 


TEST 288.0 R«N 10 


SHAFT AKES COEFFICIENTS* BASED BN RBTflR BLADE AREA AND ROTOR TIP SPEEO 



ALPHA 

ALPHA. 








A 1 

0 . 
grip 

PT. 

SHAFT 

CONTROL 

OT -CH CYR 

CMXB CMY 

CQ 

CP 

CPO 

V/OR 

M*AT 

s 

1. 

-10.0 

-10.3 

-01 000000 -Q. 000600 0.000000 

0.000000 -04000000 

0.000000 

0*0011350 

0.0011350 

0.000 

0.713 

.5 

6. 

2. 

-10. S 

-10.3 

0*000600 -0.000600 0.000000 

0*00000® -0*000000 

0.000060 

0.0010218 

0.0010218 

0.000 

0.714 

.5 

8. 

3. 

-10.0 

—16.3 

6*000000 -O.OOMOO 0.000000 

0.000008 -01000000 

0.000000 

0.0011444 

0.0011444 

0.000 

0.714 

.5 

10. 

4. 

-10.0 

-10,2 

01060000 -0.000000 0.000000 

0,000008 -0*000000 

o.oooooo 

0.0017257 

0.0025385 

0.0017257 

0.000 

0.715 

.3 

12. 

5* 

-10.0 

-10.3 

6s,®®0oe0 o.oooooo o.eooooo 

0.000000 -04000000 

0.060000 

0.0025385 

0.000 

6.717 

0.0 

14. 

0. 

-10.0 

—10*4 

0*060000 0.000000 0.060000 

-9,08000® -0*000000 

o.oooooa 

0,0038112 

0.0038112 

0.000 

0.716 

0.0 

16. 

7. 

-12*0 

-15.2 

0*023820 -0.003052 -0.000972 

0.000545 -0,00056® 

0.003366 

0.0630851 

0,0023583 

0.350 

0.948 

1.2 

16. 

s ® 

-12.0 

-16*5 

0*040404 ~0„0©2873 -6.660893 

0.000490 -0*000704 

0.006907 

0*0045926 

0.0025190 

0*351 

0.940 

1.1 

18. 

9. 

- is.s 

-17*2 

0*046862 -0*002670 -0.000688 

0».000503 -0*000766 

3.005639 

0*0052292 

0.0025921 

0.352 

0.946 

1.2 

19. 

. w. 

-1S.0 

—17 .5 

0*098298 -0*002971 "0.001054 

0.000502 -0*000384 

0 ®(502E J!98 

0*0020440 

0.0022918 

0.350 

0.948 

1.4 

16. 

11. 

-is .a 

-19.1 

0*024875 -0*002999 -0.001042 

<MMM>5L« -04000562 

0.966072 

0.0036510 

0.0323® 64 

0.351 

0,948 

1.4 

18. 

12, 

J.S ©0 


8*031115 -0,002*68 -0.000819 

0.000581 -0,000542 

S. 004729 

O.00438S6 

0.0024607 

0.352 

0.946 

1.4 

19. 

13. 

-is.© 

-20*2 

01097893 -0,002753 -0,000720 

0.90S449 -0*000521 

0.005549 

010051423 

@.@©25442 

0.353 

0.942 

1.4 

20. 

14. 

-12.0 

-13,7 

Oi,S0?399 ~«.0«961 -0,001049 

0.000525 -0,000501 

0.002074 

0*0018648 

0.0023229 

0.351 

S.949 

1.4 

14. 

15* 

-10,0 

-12*© 

0*017310 -0L002632 -0,000848 

0,000443 -0*000439 

0.002580 

0.0023659 

0.0122693 

0.352 

0.944 

1.2 

14. 

JL & 
17, 

-5,6 
-5,6 

-9.7 

-Xus' 

0*062682 -0.003054 -0.001729 
01075864 -6*002177 -0.002254 

0.00049? -0*000877 
0.00047# -SsO'QOSlO 

0*004186 

0.085537 

0.0038612 

0*0053103 

0.0027506 

0,0033419 

0.352 

6.350 

0.948 

6.949 

.8 

.5 

16. 

18. 

18, 

-2.0 

-5*9 

01082311 -0,002*88 -0.002381 

0.000671 -0*000803 

0.002926 

0*0027114 

0.0027041 

0.351 

0,947 

.6 

14. 

19, 

-2.0 

-7.5 

04079127 —0.002400 -0.003070 

0,000718 -0*000705 

0.003997 

0.0637632 

0.0032504 

0.352 

0.945 

,3 

16. 

20, 

-2.< 9 


0^640144 -0,002928 -O.M'tOfil 

0.000674 -0*000553 

0.002331 

0*0021314 

0.9024768 

0.351 

0, 947 

,9 

12. 

21, 

0,0 

-2*6 

01058689 -0*003087 -0.002742 

0.900706 -0*000630 

0.002012 

0*0018369 

0.0026923 

0.351 

' 0.945 

.6 

12. 

22. 

0.0 

-4.6 

0*073648 -0,002651 -0.003250 

0.000789 -0*000838 

0.002670 

0*0024273 

0,0030613 

0.351 

0.948 

.5 

14. 

23, 

i.i 

“S«3 

0*084303 -0*001686 -0,003768 

0.000776 -0*000327 

0.003 90S 

0.0936678 

0.0037513 

0»3"?3 

0.943 

.2 

16. 

. IRS® 

208.0 

RON 9 













SHAFT AXES COEFFICIENTS* BASED ON ROTOR BLADE AREA AND ROTOR TIP 

SPEED 






ALPHA 

ALPHA 








A 1 

s 

6 . 

PT. 

SHAFT 

CONTROL 

CT -CH CYR 

CMXB CMY 

CQ 

CP 

CPO 

V/OR 

M .AT 

girip 

17. 

-5.0 

-6 . 7 

0*030990 -0.003010 -0.001281 

0.000447 -0*000600 

0.002691 

0*0023506 

0.0023903 

0.350 

0.952 

1.0 

12. 

16. 

-5.0 

-7,3 

0*039013 -0,003021 -0.001436 

0.000505 -0*000629 

0.002808 

0.0026562 

0,0024161 

0.350 

0.952 

.9 

13. 

19. 

-5.0 

-8.0 

01047627 -0*003187 -0.001703 

0,000538 -0*000724 

0.003166 

0*0030121 

0.0025194 

0.350 

8.953 

.7 

14. 

20. 

-5 .C 

-8,8 

0*054705 -0,003040 -0.001519 

0.000455 -0*000879 

0.003612 

0*0034247 

0.0026168 

0.350 

0.952 

1.0 

15. 

21. 

-7.0 

-9.5 

0.035698 -0.002968 -0.001157 

0.000523 -01000782 

0.003117 

0,0629789 

0.002 4025 

0.350 

0.95^ 

1.0 

14. 

22. 

-7.0 

-11,0 

01052246 -0.002921 -0.001222 

0,000432 -0*000798 

0.004227 

0*0040282 

0.0026320 

0.351 

0.952 

.8 

16, 

23. 

-7.0 

-12,7 

01067551 -0.002480 -0.001482 

0.000428 -0*000935 

0.005520 

0.0053056 

0,0029793 

0.351 

0.951 

.7 

18. 

24. 

-7.0 

—8*3 

0.018020 -6. 002663 -0.000932 

0.00039S -01000618 

0.002250 

0.0021117 

0.0022657 

0.349 

■ 6. 949 

1.0 

12. 

25. 

-7.0 

-7.5 

04009392 -0*002531 -0.000894 

0,000370 -0*000481 

0.001961 

0.0818379 

0.0023117 

0.351 

0.949 

1.1 

11. 

26. 

-10.0 

-13.5 

0*034486 -0.002888 -0.000529 

0.000462 -0.000585 

0.003825 

0*0036614 

0.0024824 

0.350 

0.955 

.9 

16. 

27. 

-10.0 

-14.1 

0*042095 -6,002767 -0. 0005 76 

0.000388 -0 *0006 70 

S. 004479 

0.00427*71 

0.0025484 

0.352 

6.952 

.9 

17. 

2B ® 

-10.0 

-15*0 

0*049468 -0.002544 -0.000493 

0,000281 -0*000690 

0.005164 

0.0049765 

0.0026772 

0.352 

0.952 

1.0 

18. 

29. 

-10.0 

-15.6 

01059010 -0.002564 -0.000939 

0*000319 -0*000684 

0.006120 

0.0058661 

0.0029206 

0.352 

0.953 

.8 

19. 



ROTOR SCALE DATA * PR06RAM LA243Q * BODY AXES 


04/29/68 PAOE19 
TIME 675.54 


Table II - 7. Rotor No. 1, V/OR = .35, M(1.0, 90) = I. 00 


TEST 288.0 RUN U 

SHAFT AXES COEFFICIENT St 8ASE0 0N RSTOR BLADE AREA AND RSTOR TIP SPEED 


BT. 

ALPHA 

SHAFT 

ALPHA 

CfiHlAfiL 

Ct -ch cyr 

CMX8 CMY 

CO 

CP 

CPO 

V/OR 

Hi, AT 

A 1 

s 

6 

grip 

1. 

-9.0 

-11. fl 

9*933042 -0.004396 -0,000727 

0,000443 -0.001077 

0.004197 

0.0039405 

0*0035807 

0.353 

0.996 

1.1 

15. 

2. 

-9.0 

-11.0 

0*024956 -0.004773 -0,000735 

0.000*82 -0*001559 

0*003868 

0.08-3454 1 

0*0036952 

0.350 

r.«ro3 

1.1 

14. 

3. 

-9.8 

-12.2 

01041820 -0.004980 -0.000843 

0.000777 -0*001649 

0.005086 

0*0846901 

0.0040024 

0.352 

0.998 

.9 

16. 

A. 

-9.0 

-1310 

01049182 -0.005064 -0,001037 

0.000757 -0*001827 

0.005764 

0*0052669 

0.0041822 

0.350 

1.002 

.7 

17. 

--'ST.- ' 

-9.e 

■ -1010 

01 01 7486 -0.004828 -0.000718 

0.000571 -01001351 

0.003366 

8,8030550 

0.0036407 

0.349 

r.ao3 

1.2 

13. ■■■' 


-9.0 

-9.9 

01008494 -0,004109 -0.000649 

0.003448 -0.000928 

0.002913 

010028392 

0.0035910 

0.351 

1.003 

1.2 

12. 

7. 

“12.8 

-1416 

0l0a4764 -0,004*4* -0.000558 

0,000529 -9*001070 

0.004263 

0*0039233 

0.0036021 

0.350 

1.002 

1.2 

16. 

8* 

-Ig".s " 

-UiJ ‘ 

01032631 -0.004489 -0.000609 

0,000616 -01001171 

0.004990 

010046374 

' 0.OT37264 

tr.ssr 

T.W3' 

1.0 

17. ~~ 

9. 

-12.0 

-14.0 

®*91S®27 -0,004135 -0.000522 

0.000408 -0*000935 

0.003578 

0,0033202 

0. #@34907 

0.349 

1.002 

1.0 

15. 

10. 

-12.0 

-13J.2 

OtO09Sli& -0,004027 -0.000706 

0,000509 -01000667 

0.002956 

0.0027449 

0 .@@34045 

0.331 

1.001 

-r.mt 

1.4 

14. 

ir. ' 

-12.0 

-12.5 

0VM2U« >0.003730 -0.000578 

0,000430 -0*000557 

9.002436 

010022915 

OV8034094 

' 8.34'§ 

1.2 

13. " 

12. 

-15 .0 

-17*1 

01009971 -0.004107 -0.000536 

0.000396 -0*000468 

0.003281 

040030216 

0.0035011 

0.351 


1.2 

16. 

13. 

-15.® 

-17,7 

01017915 -0.004243 -0.000664 

0,000481 -01000*43 

0.004100 

018037187 

0.0035061 

0.350 

1.005 

1.1 

17. 

w. 

-15.0' 

-1:814 

OiOaaiSS' -0.004387 -0.OQ0S58 

0.000574 -01000816 

@.004959 

0.0046215 

0.0036941 


9.. 999 

1.1 

18. ~ 

15. 

-15.0 

-16.4 

018§212S -0.003941 -0.000691 

0,000375 -0*000352 

0.802600 

0.0024016 

0.0035458 

0.351 

l.COl 

1.4 

15. 

18. 

-12.0 

-16.0 

01038937 -0*004389 -Q.QtOSOT 

0,000553 -0*001069 

0.005705 

0,0054239 

0.0039863 

0.352 

1.002 

1.0 

17.7 

17. 

-13.0 


01037929 -0.004853 -8.TO0B93 

0,000623 -0*001030 

0.005754 

0.OT5420O 

0.0039164 

0.352 

1.000 

1.0 

18. 

IS * 

-1A.0 

-17*8 

0*030306 -0,004296 -0.000471 

0.000436 -0*000891 

©,005199 

0.0Q4B4S9 

0.0036754 

0,351 

1.003 

1.0 

18. 

19. 

-6.0 

-8.1 

01041601 -0.004*80 -0.001239 

0.000659 -0*001047 

0.006076 

0.0038953 

0.0038879 

0.352 

0.999 

.9 

14. 

20. 

-6.70 

-119 

010510*3 -0.004898 -0.001388 

0.000612 -01001171 

0.006893 

0.0044717 

0.0041339 

0.352 

l.ffSS' 

.8 

15, 

2.X & 

-6.Q 

-917 

0*059506 -01005012 -0.001691 

0.00086S -0*001216 

0.005973 

0*0050797 

0.0044094 

0.353 

1.000 

.6 

16. 

22. 

-6.0 


01035428 -0.004689 -0.001114 

0.000511 -0*000943 

0.003699 

0,0635176 

0.0037708 

0.351 

1.001 

.9 

13. 

23. ' 

-6.0 

-8,7 

0*026808 -0,0043*3 -0.001070 

0.000491 -0*000898 

0,003905 

010031455 

0.0036451 

0.351 

0.999 

1.0 

12. 

24. 

-6.0 

-6.2 

QbSl?87l -0.004042 -0.000954 

0.000473 -0.000889 

0.003001 

0*0028604 

0.0035936 

0.351 

1.002 

1.0 

11. 

25. 

-3,0 

-6.0 

04059267 -0,004982 -0.002166 

0.000752 -01001310 

0.004046 

0,0037743 

0.0041984 

0.351 

1.002 

.7 

14. 

26. 

-3.0 

-6.5 

040*7395 -0*005030 -0.002150 

0.000725 -01001221 

0.004646 

010043512 

0.0045747 

0.351 

1.001 

.5 

15. 

27. 

-3,0 

-Sil 

04050728 -0.004992 -0.002049 

0.000801 -0*001306 

0,003638 

0,0034094 

0.0040569 

0.351 

1.001 

.6 

13. 

28. 

»0 

-4.3 

040439718 -0.004964 -0.001780 

0.000710 -0*001225 

0.003380 

0*0031367 

0.8039571 

0.352 

1.001 

.7 

12. 

29. 

-3.0 

-3.7 

01034338 -0.004881 -0.001442 

0*000634 -01001178 

0.003129 

0,0028711 

0.0038061 

0.352 

1.001 

.8 

11. 


~-51 



ROTOR SCALE DATA * PROGRAM LA2430 * BODY AXES 


04/29/68 PAGE25 
TIME 675.54 

Table II - 8, Rotor No. 1, V/OR = .35, M(I.O, 90) = 1.02 

IfiSC RUN 1.5 

SHAFT AXES COEFFICIENTS! BASED ON RSTOR BLADE AREA AND RBTQR TIP SPEED 


PT. 

ALPHA 

SHAFT 

AEPHA 

CONTROL 

OT -EH CYR 

CMXB CMY 

CQ 

CP 

CPO 

V/OR 

MW AT 

A 1 

8 

9 

grip 

I. 

“12.0 

-15.4 

0*033056 -0.004*85 -0.000149 

04.000383 -01000636 

0.005083 

0*0048940 

0. @039453 

0.352 

1.017 

i.i 

17. 

2. 

-12.0 

-IS a 2 

01033232 -0.004S7S -0.000254 

0.000390 -0 4000565 

0.005255 

0.0050280 

0.0041001 

0.350 

1.024 

1.0 

17. 

3. 

-12.0 

-1*14 

0*026908 -0.004678 -0.000078 

0.000337 -0* 000575 

0.004606 

0*0044401 

0.0040337 

0.351 

1.022 

i.i 

16. 

4» 

-12.0 

— 13 b § 

0.018599 -0.004622 -0.000094 

0*000339 -0 isOOS5l9 

0.003 90S 

0.0037679 

0.0039728 

0.350 

1.020 

1.2 

15. 

5 » 

-12.0 

-121.8 

04011327 -0.OO4SS7 -0.000037 

0 *.080266 -Si800679 

0.003371 

0.0032532 

0.0039835 

0.352 

1.020 

1.2 

14. 

6 « 

-9.0 

-1012 

0482.7143 -0-004835 -0.066-209 

0.000275 -04.000641 

0.004073 

0*0039589 

0.0040952 

0.352 

1.022 

1.1 

14. 

7. 

-9.0 

— 9»6 

01019262 -0.004679 -0.006 113 

0.000285 -01000752 

0.003633 

0.00353*2 

0.0040719 

0.351 

1.023 

1.0 

13. 

8, 

-9.0 

-21*2 

0. 034598 -0.0040M -0.000228 

0.000340 -0.000508 

0.004821 

0.0044838 

0.0041728 

0.352 

1.020 

.9 

15. 

9. 

-9.8 

-121 1 

01043149 -O.O04S6I -0*®S01«2 

0.000254 -0*000592 

0.006315 

0.0051267 

0. ©043174 

0.352 

1.822 

.8 

16. 

10. 

-15.0 

—16*7 

04010923 — 0.004S73 0.000151 

0*060238 -01000492 

0.003636 

0.0034880 

0.0040354 

0.380 

1.024 

1.4 

16. 

1 i* 

-if .0 

-17*3 

04.019103 -0.004616 8.000070 

S *08033 2 -0.000460 

0.004396 

0.0042214 

0.0040258 

0.350 

1.024 

1.2 

17. 

12. 

- is. a 

-18.1 

01036059 -8.004543 0.000275 

0.000243 -01000605 

0.005085 

0*0048822 

0.0040085 

0.351 

1.022 

X.l 

18. 

13. 

»0 

-16.8 

0*031238 -0.003268 0.000278 

0.000072 -01000586 

0.005858 

0*0056354 

0.0042210 

0.351 

1.024 

1.0 

18.8 

3L^ a 

—13.0 

-15-9 

01028.70$ -0.004$ 8 9 -0.SOS06S 

0.000342 -0*000990 

0.005053 

0.9048362 

0.0040849 

0.350 

1.023 

1.1 

17. 



ROTOR SCALE DAT A * PROGRAM L42430 * BODY AXES 


04/29/6? PAST T 
TIME 679.54 


Table II - 9 . Rotor No. 1, V/OR = .40, M(1.0, 90) «■ .85 


res*_ 

288*9 

R0M 1 














SHAFT AXES COEFFICIENTS* BASED ON RGTOR BLADE ARES AND RUT OR TIP 

SPEED 






ALfHsft 

ALPHA 









A, 

e . 

" pt. ■ 

StfAFJ 

cmmai 

CT -CH 

CYR 

CMXB CSV 

CQ 

CP 

CPO 

y/QR 

HYAT 

1 

s 

grip 

i. 

-6.0 

-12*2 

01876055 -@.00236? 

-Os. 002099 

8.90087® -Os 001 161 

0.004845 

0*0046721 

0.0031566 

0.401 

0.845 

.7 

18. 

i. 

-F.TT 

" -13,1 

oaifi«2-8.e®rm' 

-0. §02909 

9.0Q9!7S§ -0.001344 

0.005664 

010054607 

0.0034870 

0.396 

0.153 

. 6 

19 . — 

3. 

-4.0 

-14-0 

0 <108553 9 -0.000962 

-0.903104 

0.000324 -01001309 

@.006619 

0.0063572 

0.0039386 

0.398 

S.®50 

-1.2 

20. 


-6.0 

-11.3 

-01861280 -0.001964 

-0*001617 

0.000350 -01001250 

0*00129© 

0*0012329 

0.0020498 

0.399 

@.849 

1.1 

8. 

5. 

' -T.TJ 

' -5i9 

01853513 -0.002666 

-0.002479 

0.000790 -0*009340 

0.001924 

0*0110345 

9.0021776 

0.396 

0.153 

.8 

12. 

6. 

-1.0 

-3*8 

01027125 -0.002423 

-0*002198 

OlQOOSIO -0*000244 

0.S01OT9 

0*0014878 

0. 0620319 

0.598 

0.848 

1.0 

10. 

7. 


-*2LQ 

0*810858 -©*,002127 

-O.SOEt'88 

8.000570 -0.000159 

0.001432 

0.0012590 

0.0019500 

8.W0 

©.847 

1.1 

8, 

S * 

-wr 

■ m* - 

mmmm -mmrmi 

-0.SS34I3 

0.000798 -8IWS7X0 

0. ©04164 

@.@039995 ' 

5.S111W9 

F,nr 

-«.w 

.6 

17- 

9. 

-a.© 

-SILO 

01084194 -e.e®®78© 

-0.003762 

0.000814 -0*00069.7 

0.004991 

0.0647261 

S.QS34S31 

0.39e 

§« 851 

.3 

18. 

10* 

0 »€? 

-7.6 

0I0S3BSS -0.001384 

-0*004335 

8.808838 -91000698 

0.003334 

010031181 

0.0032624 

0.399 

0.S48 

.3 

16. 

' "IT. 

BUS 

“ =nilT 

05OT1839 -0.080399 

-0.00*628 

0.000848 -01000786 

0.006182 

9.0039876 

9.053697T' 

®.i?r 

0.1*5 

.2 

17. 

12. 

®.@ 


01092076 0.000599 

-0*004998 

0.001015 -04000711 

0.008288 

9.0S494S2 

0.0042128 

0.398 

6.S49 

0.0 

18. 

13. 

0®@ 


§4971532 -0. §02381 

-0*00400? 

8.000972 -Os 000722 

0.002217 

0.0020522 

0.0027009 

0.398 

0.849 

.5 

14. 


SHAFT ARBS GOEP83C IENT34 BASES 6N RST0R SLADE AREA AMD ROTOR TIP SPEED 



ALPHA 

ALPHA 




* 


A i 

s 

e , 

grip - 

P3f. 

SHAFT 

CONTROL 

CT -CH CYR 

cwxb cm 

ce 

£P 

CPO N/0R M.AT 

1* 

-4*0 

-fij 

0L0399?fl 001874 -01001126 

0.000349 -tfllilCOSAO. 

0*00266.4.. 

n*0O?«51<5 

0-0020973 

.9 

14. 

2. 

-4.0 

-10*6 

01054482 ^0.001600 -0*001486 

0.000442 -0*000324 

0.003497 

0*0034048 

C. 0023582 0.396 0*859 

.9 

16. 

3. 

-4.0 

°”<IL 2 

01069829 -0.000948 -OiOOlSU 

8.000383 -01000367 

0.004796 

0*8046558 

0.0028052 0.401 0.850 

.8 

18. 

4. 

-8.0 

-IS. 2 

01,047871 ■»0. 001738 -01800205 

0.00020*. -010.00892 S <,0.0458.5... 

0£00*$679 

ft«&02A'tib'5 4l.*3d9 

1.1 

18. 

5* 

-8.© 

-16.8 

01059219 i-0. 001127 -01000214 

0.000128 -01000841 

0*005842 

O»©0S7593 

0.0027279 0.39-7 0.857 

1.0 

20. 

& 9 

-12.0 

-17.8 

01025871 -rO. 003604 01000153 

0.000136 -0*000824 

0.003463 

010034310 

0.0022373 0.397 0l856 

1.4 

18. 


. _ “3JL.SL 

... -19*4... 

0*038729 -0 .002101 0*000133 

S .000271 -01000152 

. 0 .005012 0JJI04921A_.. 

3*6624533/ 0*813 

1.4 

20. 


53 



•ROTOR SCISie BATA * PRGGRAN LA2430 * body AXES 


04/29/68 PAGE21 
TIME 6T5.54 


Table II - 10. Rotor No. 1, V/OR = .40, M(1.0, 90) - .95 


T CSI 298,0 RUN 13 

SHAFT AXES COEFFICIENTS* BASED 0N ROTOR BLADE AREA AND ROTOR TIP SPIED 



ALPHA 

ALPHA 








A, 

Q , 

W. 

SHAFT 

CONTROL 

CT -CH CYR 

CNXB CRY 

CQ 

CP 

CPO 

V/OR 

Mf AT 

1 

s 

grip 

1. 

~9.e 

-12.4 

0,036508 -0.003947 -0.00047® 

0.000508 -0*000510 

0.003112 

0.0029692 

0.0028278 

0.404 

0.947 

1.4 

15. 

2* 

-9.0 

-1-341 

0*034173 -0,004032 -0.000664 

0.000658 -0*000378 

0.003745 

0.0035756 

0.6029505 

0,404 

0.948 

1.2 

16. 

3 & 

-9.0 

1 to $ 

0*019349 -0.00386(7 -0.000632 

0.000559 -0*000491 

0.002622 

0*0024827 

0.0027799 

0.403 

0.948 

1.4 

14. 

4. 

-9,© 

-1019 

01012415 -0.003741 -0.000612 

0.000516 -0*000265 

0.002181 

0,0020720 

0.0027713 

0.404 

0.948 

1.4 

13. 

5. 

-12 .S 

-14*6 

0.010793 -0.003908 -0,000292 

0.000460 -8*000289 

0.002903 

0*0022478 

0.0028776 

0.404 

0.947 

1.4 

15. 

6 «» 

-12.0 

-1542 

04017826 -0.003961 -0.000296 

0.000537 -0*000302 

0.002949 

0*0028871 

0.0029358 

0.404 

0.948 

1.4 

16. 

7, 

-12,0 

-isu 

04026986 -0.003920 -0.000231 

0.000459 -0*000323 

0.003569 

0*0034662 

0.0028001 

©.402 

0.949 

1.2 

17. 

& 9 

-13.0 

-16*1 

Oioaiso® -0.063893 -¥:mun 

s*oooai3 -o.eooaOi 

0.004338 

0*0041741 

0.0030321 

0.405 

‘ 0.947 

1.4 

18. 

9. 

-12.0 

-1747 

0*028225 -0.004072 -0.000419 

0*800836 -6,000720 

0. 90S 232 

0.0049655 

0.0032789 

0,404 

0.94? 

1.2 

19. 

10* 

-12.® 

-13.9 

01002750 -0,003855 -0,000383 

0.000420 -0*000648 

0.001665 

0.0016124 

8,0029049 

0.404 

0.946 

1.4 

14. 


-K.r 

' -ia.r 

§*©'§§1.77 -0.0(64036 -0.000400 

0. 000398 -0*000137 

0.002561 

0.0023729 

0.002992® 

0.403 

0.948 

1,5 

17. 

IS® 

-15.8 

-19*0 

0.025226 -0. 004010 -0.000369 

0.000406 -0*00013.7 

0.003250 

0*0030826 

@.@630413 

0.402 

0.951 

1.5 

18. 

13* 

-15.0 

-19.7 

0*032872 -0,004053 -0.000356 

0.000438 -6*000160 

0.004016 

0.0038494 

0.6030683 

0.401 

0. 332 

1.4 

19. 

14. 

' ~BY§ 

-17*8 

8.SS099? -S. 003927 -0*000298 

0.000310 -® *000077 

0.001639 

0.0015594 

r.T02977t 

0.401 

0.950 

1.4 

16. 

15. 


-9.8 

91031601 -0.003978 -0.000,798 

0,000507 -0,000559 

0.003083 

0*0828643 

6. 0028453 

0.4S3 

©.949 

1.2 

14. 

46® 

-7.0 

-104 8 

-e. 8§4si4 -o.oooflos 

Os. 000473 -0*000632 

0.003810 

0*0034714 

0.0031002 

0.403 

6,946 

1.1 

15. 

17. 

*i«8 


oiOfimas “0«0S0ii» 

0.000 19? -@*000410 

0. 006808 

0,0045908 

0.0017941 

0.271 

0.899 

.1 

17.5 

IS. 

-8,0 

-1341 

0*036709 -3,001321 -0. 001240 

0*800173 -0*000322 

0.905202 

0.0049512 

0.001-9266 

0,210 

0.903 

.1 

18. 

19. 

-9.0 

-14.1 

0I0S10&3 “0,001692 -8.601078 

0.000171 -0,000306 

0.005206 

0,0049530 

0, @818057 

0.271 

S.9S© 

0 

18. 

21. 

-9.fi 

-1441 

0*079185 -0.001582 -0*001.114 

0.000150 ~O,0@&-3§@ 

0, @05720 

0*§O'542« 

0.8019662 

0.271 

0.902 

0 

18.5 

21. 

-9.0 

-1441 

0*061267 -0.000693 -0,001040 

0.000172 -0*000274 

0.004674 

0.0044128 

0.6016777 

0.272 

0.900 

0 

17,4 

22. 

-8*0 

-13.1 

04062109 -0.000483 -0,001137 

0,000124 -0*000215 

0.004440 

0*0642123 

0.0016780 

0.271 

0.899 

o 

17 

23. 

-7.0 

-12.1 

01669029 -0.000764 -6.001:374 

0.000229 -©*006242 

0.004463 

0*0042-4-73 

0.0017745 

0.276 

0.900 

0 

17 

24. 

-7.0 

-12.1 

0*080646 -0.000392 -0.001329 

0.000217 -0*000224 

0.004076 

0,0038749 

0.0016750 

0,270 

0.901 

o 

16 S 

25. 

-7.0 

-1241 

0*078495 -0.001284 -0.001473 

0-000242 -0*000366 

0.004922 

0*0046655 

0.0018986 

0.271 

0.898 

o 

17 

26. 

-8.0 

-1441 

0*009083 0,000836 -0.001354 

0,000147 -0*000145 

0.004643 

0.0044192 

0. @016665 

0.272 

0.961 

- .2 

17 S 

27. 

-8.0 

-15.1 

0*053820 0,001430 -0.001399 

0.000129 -0*000140 

0.004477 

0*0042676 

0.0016138 

@.271 

0.904 

- .3 

17 5 

28. 

-9,0 

-16.1 

0*046820 0.001242 -0,001313 

0,000156 -0*000216 

0.004388 

0*0041729 

0.0015741 

0.271 

0.902 

- 

17 R 

29. 

-9.0 

-ta.fi 

8,064093 -8.000907 -0.000433 

0,000145 -0*000402 

0.004755 

0,0645097 

0.0016016 

0.271 

0.«9 t 

.7 

17 <; 

30. 

-9.0 

-12.8 

0*013071 -0.002728 -0.000308 

0,000148 -0*000508 

0.004894 

0*0046241 

0.0018186 

0.269 

0.904 

.6 

17 * 

31. 

-9.0 

-11.8 

0*082566 -0.004735 -0.000331 

0.000212 -0.000569 

0.005078 

0*0048281 

0.0020242 

0.270 

0.902 

.6 

1 7 S 

32. 

-6.0 

"IS is -8 

0*088229 -0.005078 -0.000288 

0.000231 -0 *000577 

0.005055 

0*0048064 

0.0021886 

0.269 

0.904 

.6 

17 5 

33. 

-8.0 

-1248 

0*089707 -0.000879 -0.000780 

0.000146 -0*000255 

0.004850 

0,0045954 

0.0017889 

0-272 

0.902 

.2 

17.5 



RCTCR SCALE DATA * FRCGRAM LA353 '! * ECCY AXES 


J6/26/68 PAGE 5 
TI HE 930.87 


Table II - 11. Rotor No. 2. 


TEST 3 1C .3 hUN 3 

A A FT. TAPEREC TIP RCTCR v/CR = ,32 " HJ1. 0(93) =,07 

SHAFT AXES CC EF F I C I Els T S , BASED CF RCTC-F BL ACE AREA ANE RCTCR TIP SPEED 


PT. 

THETA 

ALPHA 

SHAFT 

ALPHA 

CCNTRCL 

CT 

CF 

CYR 

CF’Xe 

CFY 

CC 

CP 

CPC 

V/CR 

PI1.0X90) 

1. 

8.C 

- It . 

-1A.8 

’ . 23 5 6A 6 

< 1 1 1»9 

. r 7 115 

-c . : - .a '5 - ■ .33 . 5 £6 

3.1 : 3 £52 

•'.€-37265 

u. .C321327 

34 3 15 

S.S7T 

2. 

6.: 

-1 ,. 

-13.1 

.. jl7.-Al 

■-.,.,1387 

* 171 

VC S'' 72 7 — ' .70* 50. 

3.222161 

VC €22 866 

0.5117574 

1.318 

0.873 

3. 

IVy 

-1 V • 

-lo.2 

:. .<51645 

i, WO 4 8 7 

- 1 • 4 \ * ?■ 8 5 

-£ .8 50165 - V € 7 ^ 7 8 4 

C. 705116 

2 .005 2 '*>81 

■1 .0323282 

0.315 

0.878 

A. 

1 C • 7 

-1 . • 

-17.8 

<.€66986 

m *£ *’498 

-V 7 V311 

-C.DU262 -WC635 

0.216892 

? .€€69395 

3.0027607 

0.316 

0.874 

5. 

12. ’ 

- 1 :.: 

-18.5 

:. : 73763 

17948 

5 AS 

-52. IV 4 64 - ' ..‘3 "791 

V .3A83C5 

' .3079555 

0.1032097 

0 .318 

0.874 

6 « 

IT .3 

-15. ; 

-27 . 1 

,.€•28525 

. TCI ;5 7 

W 6C5 

-1 . A "0 2 56 -0.07*678 

0.374306 

VC 5 40787 

A.. 1319922 

0.318 

0.871 

■7. 

8. T 

-15.:: ' 

-Id . 3 

'118 66 

3.331338 

1 .3-. "718 

-0.cn£33 2 -F;cS(S6i7 

11 . 0 *) 2 1 8 4 

'.0024167 

3 .151855 1 

1.318 

0.872 

8. 

12. J 

-15.': 

-21*5 

.144542 

^.iCCAl i 

. 00-265 

-3.01*1235 - * .OC 5687 

C .205918 

2.3055767 

0 .1022624 

0.319 

0.872 

9. 

12.7 

-15.3 

~ 2 2 » 9 

‘•U5S26C 

-0. V A33 

C- 25 

-5 ..3:70 2 21 - J .10 7*838 

C.3C5-8300 

n .00 79627 

0 .1026766 

1.319 

0.872 

13. 

1 » V. 

~ 2 * 

-12.5 

..37 7 77. 

-0 W .19 5 

- .-'’166:1 

-3 .313)152 -C.3CC771 

O ,325525 

<S .0155 846 

1.1029232 

1.318 

0. 8?3 

11. 

1C. >3 

- 5 « 1 

-12.5 

. T6b8S4 

W17 27 

-C .331837 

-fi .STHJ1 5A 

S.3C3655 

C. 335645 

J.3S56548 

0 . 1035 55 1 

1.317 

0.870 


TEST 312.' RUN A 

a a' ft. Tapered tip rCtor v/cr = 7 J ^' ~ fRT.'3'T CWT '• 7 87 

SHAFT AXES CCEFF IC I EFTS , CASED CF RCTCR 8LACE AREA AND ROTOR TIP SPEED 


PT. 

THETA 

ALPHA 

SHAFT 

ALPFA 

CONTROL 

cr 

CH 

CYR 

CM X B 

CRY 

CC 

CP 

CPU 

V/CR 

H( 1.0) (90) 

I. 

•f -jr- •- rr—~- 
■L y *v 

' -5.2 

-12.5 

V 173513 

c.: :nis 

-T.SSldl ; 

-.73 . TS 02 3 6 

-0.0. Tie 52 

■ 0.EC5T59 

• ■T.T-T57 858 

0 .1031134 €.326 

S.ffffZ ~ 

2 . 

12.3 

-5 

-1A. A 

‘j . 18 Ad CT 

1519 

- : . C J 2 1 3 A 

-C .14:1217 

)A5-: 

0. 02)742 J 

’ . C 2 7 2 7 7 1 

1 .3038450 

0.323 

0.682 

3. 

e.c 

-5. ' 

-11.8 

6 1 a 9 e 

} « ' 4 • 1 b 6 *5 

-5. ' 131 A 

-'.T 1 '155 

- • .-3 i <552 

-'.3C4C71 

C.JTA3263 

’ .3C22802 

0.323 

0.881 

4. 

£.:: 

- 5 * . 

-6.7 

*. ,44558 

c . : 1 a 7 j 

- ~ :7ab 

- ). 1 Ml LA 

.€(17468 

7.CC2635 

£.0028483 

€.7319121 

0.322 

0,881 

5 * 

4 * ? 

— “> * ... 

-7.5 

J . .'25136 

c. : , 1 A 6 3 

-1. CL '357 

-‘ S . r.z il 2 J 

32 7 

I. V19AC 

1.0015223 

0. 30 16364 

0.322 

0.8 80 

6 . 

2 * » 

-5 * 

-5.9 

1.1.79X1 

t. ) J1AS8 

-:.1i-1212 

-‘.'•V'fcA 

-7.351228 

1.301325 

€.0013065 

7 .0015473 

0.322 

0.883 

7, 

6.: 

: 8 s 

-5.3 

VC73473 

■5 * -1C 6 471 

K2323 

jlU '38 

-1 . -3 *27803 

0.102256 

VI ,23414 

VTCA7 28 5 

<3.326 

0.880 

a . 

e. 


-7 . 3 

. . 8 A61 5 

: 6 A 39 

- - . : 1 ' 3 a 2 , 

-7. " ".'3 

- j .01 195 • 

7.303510 

C.-3C35516 

0.2555333 

0.327 

0. 878 

9 . 

1 -a * *•• 


— 9*4 

t , 9 ; 5 e 1 

— V * y ,217 i 

- ..‘3 3 3 

-0. '••00354 

“ ’ « £ C ‘ ' 5 2 c 

;} . 2 C 5 7 6 8 

C.CC57726 

0.30 A 42 3 2 

0 . 3 2 A 

0.881 

1 / » 

A . 1 


- 2.5 

•• . ; 5 a 7 6 1 

2 . '01615 

- .'-,*1516 

- C . C .2 1 5 2 

-1. 30153 J 

301475 

3 .CC1AA09 

3.3017578 

0.325 

0.881 

1 1 4 

2 . ' 

, i 

-1.7 

: ...*36 '4 5 

.’..'.18 72 

951 

- i-?.n*4 

- . . ‘ ; A 3 1 

; . 3 •' 1 0 8 A 

- .0:311)77 5 

1,5015843 

7.325 

0.880 

12 . 

0 . * 

«* 

- . *4 

* . 1 9 d „ 7 

C. ' 18 ‘2 

- . . "552 

'! 1 1 2 2 

- : . 7 29 5 

. 1 S C 5 6 6 

€.0059577 

•”.3015167 

0,327 

0,8 80 

13. 

1 0 . 

- 


1." 11728 

S. 131655 

- . CC' AA 5 

- 1 . : ' 1 2 3 

.Of .'281 

••.r 0558 

€.0309591 

1 . 711a £66 

5'. 325 

' 3.878 


“ 2 * v 

- * r 

; . 7 

• * i* -j 3 xs 5 

1 . T '1461 

- 1 .Cl 733a 

- 1 . “ via 

-•>. ’ J 7 1 6 1 

■1. VU82 

" .3711815 

) .7015564 

0.325 

0.878 

15 « 

2 . i 

5 . ' 

c • 

.07731 

*.'',‘2825 

“2.1. 2475 

j • *.J '37 

- ’.3*‘ 933 

- 7. . V39 1 

- . .or-2863 

...752:872 

3 .324 

0,879 

16 « 

A . ' 

5 « 

. * 4 

'63918 

'.I 199* 

-VI 3795 

1 1 7 

- VS 7 2951 

7.0:2277 

. .2C13C56 

7. €027927 

0.326 

0.879 

1 / S 

-> *' 

5 * 

3*5 

« 9 ( 

' . ■ 2 7 7 1 

- 7 . 19 13 

!. J J ”59 

- .7.3811 

-C.:fT3A7 

.0 €03361 

J. 3017859 

0. 325 

0.878 

1 8 . 

— 2 • J 

b , ‘ 

5 » * 

!tC 3 b ^ 2 

0. (12 6 6"' 

- ; . CUU 2 7 : 

1 ": . 7 V. 7 23 

- <. TV 8 25 

-’.'J VISA 

-C .Cf 30 2.3 2 

V7C16A83 

0, 327 

0.881 


55 
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^ c T C R SCALE DATA * PRCGKAP LA3531 * ECCY AXES 


Table 11-12. Rotor No. 2. 


06/26/68 PAGE 9 
TIPE^JOVaT' 


TEST 310.; 


RUN 


PT. 

THETA 

ALPHA 

SHAFT 

ALPHA 

CCMRCL 

CT 

CF 

CYR 

1. 

4.0 

-ic.ri 

-11.6 

:. 07 23 19 

•:. *11519 

1.207336 

2. 

8.1 

-1 / .3 

-14.5 

133342 

a.:»:i438 

,!.0J718i 

3. 

e.c 

— 1 

-14.5 

7. .12 9215 

U635 

f:.72C164 

4. 

13.3 

-17.5 

-16.1 

3. J45C62 

1.731158 

C .7s* 1114 

5. 

12.) 

— 1 — , v 

-17.5 

•3.355618 

0.710617 

-).y.r)i 62 

6. 

13.7 

-13.7 

-19.7 

3.77 ‘Cl, 3 

-2 . :-Z 1444 

-I.CG. 03 14 

” 7. 

13.7 

- I'd .7 

-22.8 

3.04 55 7S 

0.030686 

TT425' 

8. 

12.3 

-15.0 

-21.3 

7.034668 

0 . JO 14 33 

C. 10/16 8 7 

9. 

la.o 

-15.3 

-23.1 

v. 019439 

0.001781 

I .733757 

10. 

8,5 

-15.7 

-18.8 

:. 1*2895 

C.-;-C2v83 

, .011676 

11. 

6.3 

-15. 

-17.1 - 

• ■ 3 . 313343 

£.302474 

J .11C 3 36 

12. 

6. J 

-17 . ! 

-13. J 

1. 011366 

2. OS 1786 

t!. 1 13352 

13. 

4.3 

- r? 

—11 .6 - 

£ .335452 

o.^cieos 

1.9i? -1358 

14 . 

4.‘ 

-5 . j 

-7.2 

. 722618 

c. C 1 7 1 6 

-;.1-' r 360 

15. 

2.4 

- 5 . " 

-6. ■ 

,.6337 34 

0 . •* 1 1 6 5 1 

— ^ * 1 C ! * 169 

16. 

6.3 

-5.5 

-9. J 

" • 14 164 1 

1 6 5 3 

-0.1*1764 

17. 

8.3 

-5.7 

-13.8 

3. 055128 

.001445 

-7.021 775 

18, 

12 .0 

-5 . ' 

-12.5 

774999 

0. .£■ *6 56 

-* .0C16 19 

19. 

1 c * 6 

-5. * 

-14.5 

1.035211 

-1.CO0967 

-7.10 2 13 ■* 

20. 

8 . ; 


-7.5 

C.36325C 

J.-713 30 

-0.1 02836 

21. 

1-1.3 

*. .1 

-5.3 

051238 

-7.001275 

-7.193661 

22, 

6 . 

• « 

-5.5 

.f, 65596 

- . ■. 1577 

.1 r 2 17 

23. 

4 . . 


— 3.6 

...0522 87 

£.001577 

- ' 133:, 

24, 

2. J 

• * „ 

-2. A 

1.7.3 265 9 

. 1-1152 7 

-,..11-813 

25. 

;i.5 


-7.5 

* .217333 

7 .10 1528 

-’."0*455 

26. 


5,*" 

3.7 

*.*47588 

"! • .,282 1 

- 1.1 1825 

27. 

2 . ... 

D . - 

■C % . 

,, (65275 

C. '.,2881 

- ,112587 

28 . 

- * > 

5 . ; 

J . 9 

.1. 07 1652 

0. *72563 

-7 .£ 128 26 

29. 

4 .: 

5 * .! 

~ • 1 
.• » A. 

*.381883 

7 . T i 2 J 57 

-'.123717 

30 » 

6 . .. 

5 * ; 

-2 . 3 

1. ,193374 

0. .0346 

-1. ’ ’ 46 18 


44 FT. TAPERED TIP RCTCR V/CR = . 3<& P { 1 .5 H 9C ) = ,60 

SHAFT AXES CCEFF I C I ENTS » BASED CA RCTG-R BLACE AREA AND RCTCR TIP SPEED 


CPXS 

-2 .005136 
-a. ->1015 8 
-e. 033096 
-0. £03234 
-C.STJ262 
-0.00042S 
~'0.T1O2€5 
-C.CO0226 
-0.3.33282 
-0.00011? 
-0. COS 179 

-o.joaces 

-0.103I63T' 
-).«*• )0 135 
0 . ISO ”36 
C .t M , 4 0 
-0.3 T/;-- 8 2 
-0.117124 
-2 .0».yl44 
■3. £9 51 12 
-7.20.7 7 85 
■: . , jj ': 42 
-7.1 20C 2 6 
-3.S3«.;38 
;.'"07 .2,. 
... ! ;? -79 
0.003135 
0.3 Ml 51 

j .0 /3 217 

0.3 132 35 


CRY 

->V.fJ”364 
-51. 003 512 
-S. 230544 
-3.3C3620 
-7. 000767 
•0.QCC768 
-T. 003 63 9 ‘ 
-3.0CC794 
- j .Cv0886 
-C.0CC644 
-11.031331 
-0.000446 

-T5.5CT43T 
-”.£15327 
-0 . SCO 173 
-1.330515 
J. S -0454 
. y . T 6 1 1 
.5.03*523 
9. CO 1434 
1.C7M53 

v . t. 1 .. ib -„ t 

0 .<? .3458 
D.S03407 
:• . 2 K 15 1 
■i .070452 
0 . C 0 C> 6 3 1 
V..CCC717 
T.?0 653 
■ .100448 


cc 

1.3 "1243 
O.OC3451 
0 . CC 3 254 
0.204859 
w .056485 
0. £06421 
"T.Iimee 
2.005383 
’. 05 3 26 f 
C. 001438 
-C.C0C128 
0.001931 
"13.303812- 
0.3G1852 

0. CS1214 
3.022792 
1.553882 
3.025533 
3.C:737C" 
C. 003497 
3.005367 
7.CS2CS7 

1 . ££ 1325 
0.3,3 10 18 
5.2 11955 

- :.i;?527 
-O.C0O583 
-3.030452 
-0. I' 0 ,52 
C.-3C1483 


CP 

0.0'' 12286 
7.i)03463fl 
C.CC33354 
C. 0348156 

5. C663762 
C. 0080951 

T.~M65W6--' 
3 .035941 3 
-3.CD32915 

6. C$14929 
-C.CCC079C 

9.CC19225 
-J7S31TB7!77 ' 
S3 .GS19017 
j .C 51 19 36 
'3.0028382 
0 .Cfi 38 872 
3.C054C37 

0 .CC34860 
2 .3052969 
1.0(22965 
2. £11423 5 
0 .CC 11152 
X .2CC988 5“ 
*£ • £ 440 5 
•C .C 524898 
•C.CCC3371 
0. Os 7 3773 
f. £5*15848 


CPO 

0 .‘3131 5777' 

C. CQ18952 
G.S02C004 

D. C022669 
0.9C26317 
3 • C03C287 
0T53X44IX 
G. 0022428 
3 .0023677 
e. 007955 9 
3.0020237 
0.3018355 


V/CR PU. 01(90) 


A l, 


0 .315 
3.340 
0.360 
0.360 
0.359 
0.359 
7.360 
3.357 
0.362 
0.361 
0.362 
0.363 


£ .0017715 0.359 
a. 0016713 0.362 
0 .0020129 0.362 
7.0023132 Q.357 
0 .0028822 0.362 
7 ,3 376X64 7. 767' 
0 .5031338 0.358 
0 .0042523 0.358 
€ .3023175 5.358 
C. 0019371 0.358 
0 .0017 313 0.359 

3 _ ;?r<ri6X59~75V3'62"* 
3.0018985 0.359 
J. 0022740 C.358 
3.7024555 0.358 
U. 7028920 0.357 
C. 7C40187 0.359 


0.877' 
0.832 
0.797 
0.798 
0.797 
0.800 
0.755- 
0.798 
0.794 
00796 
0.794 
0.795 
X7T9T 
0.797 
0.791 
3.752 
9. 801 
0.790 

0.7W 

0.799 
,799 
,798 
.758 
.758 
37797" 
0.798 
0.800 
0,758 
C.80O 
0.758 


.1 

.2 

-.2 
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ROTOR SCALE DATA * PROGRAM LA3530 * BODY AXES 

Table 11-12, (Concluded) 


05/16/58 PAGE25 
TIME 910.93 


TEST 310.0 RON 13 


ST. 

THETA 

1. 

0.0 

2. 

0.0 

3." 

0.0 

4 . 

0.0 

5. 

-2.0 

6. 

-2.0 

7. 

2.0 

8. 

2.0 

9. 

2.0 

IS. 

2.0 

It. 

4.@ 

12. 

4.0 


ALPHA 

SHAFT 

OiO 

2.0 

'4>0 

6.0 

6*0 

4.0 

4.0 

6i>@ 

2L0 

0*0 

0*0 

2k0 


44 FT. TAPERED TIP ROTOR V/OR * ,3& Mfl.Q)(90) & ,g Q 


ALPHA 

CONTROL 


SHAFT AXES COEFFICIENTS* BASED ON ROTOR BLADE AREA AND ROTOR TIP SPEED 


CT 


CH 


CYR 


CMXB 


CMY 


CQ 


CP 


CPO 


V/OR Mi 1.0) (90) 


-l^O 

0.010839 

0.001700 -0.000294 

—0.000017 

-0.000156 

1.0 

0.025237 

0.002192 -0.800796 

0^000090 

-0.000605 

3.9 

0.O402S9 

0.002757 -0.001162 

0*000015 

-0.000450 

5<i0 

0.057485 

0.004118 -0.901785 

0.008030 

-0.900703 

5<j0 

0.028485 

0.002173 -0.001219 

0 *000050 

-0.000368 

3.0 

9.015820 

0.001911 -0.800822 

Os. 600 133 

-0.000286 

340 

0.078153 

0.007045 -0.002996 

Oi. 000131 

-0.000873 

5.0 

0.092777 

0.008670 -0.003691 

01090145 

-0.001063 

US 

0.060208 

0.004985 -8. 00§3ll 

9*000134 

-S. 000903 

-U9 

8.043201 

0. @03374 -0.001509 

-0»0©S0S7 

-0.000478 


0.076896 

0.007397 -0.008507 

0*009085 

-0.000818 

1.0 

0.092942 

0.009671 -@.003290 

0*060221 

-0.001318 


0.000977 0.0009120 0.0015105 0.357 0.801 

0.000656 0.0005910 0.0016373 0.355 0.804 

-O.iOWOS -0.0000360 0. 0018110 0.354 0.104 

-0 .001196 -0.0010753 0.002283® 0.355 0.803 

0.000025 -0.0000121 0.0017575 0.355 0.603 

D.OtiHSS 0.0005438 0.0015986 0.356 0.805 ~ 

-0.001219 -0.0010776 0.0829511 0.357 0.803 

-0.001954 -0.0017555 0.0041860 0.357 8.803 

-0.000183 -l.@0S0®49 0.00218t9T0^5« ”"07002 

0.990312 0.0606671 0.001737® 8.357 0.802 

0.000446 0.0003979 0.0026024 0.355 0.303 

0.006002 0.0000362 0.0140152 07355 07104' 


PT. 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 


For the following 

data points 


and/ 

or b. 0° ± .2° 


s 

s 




ALPHA 



THETA 

SHAFT 

a. 

b 



1 

1 



s 

s 

0 

0 

- .8 

0 

0 

2 

- .5 

0 

0 

4 

0 

0 

0 

6 

.8 

0 

-2 

6 

-1.0 

0 

-2 

4 

-1.4 

0 

2 

4 

2.4 

0 

2 

6 

3.6 

0 

2 

2 

1.8 

0 

2 

0 

1.2 

0 

4 

0 

3.4 

0 

4 

2 

4.3 

0 
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UOUAUlUtUiWNNMIOM 



TEST 


PT. 

1. 
2 » 
3. 
4 . 

5. 

6 . 

~'r; 

8 . 

9. 

10 . 

11 . 

12 . 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20 . 
21 . 
22 . 
23. 
24 . 

2s; 

26. 

27. 


RCTCR SCALE DATA $ PhCGRAP LA353 * 8CDY AXES 


06/26/68 PAGE11 
TIPS 930.87 


Table II - 13. Rotor No. 2. 


3 IS., KbN 6 


44 FT. TAPEREC TIP RCTQfi V/CR = , 3& * ( 1.1 ) ( 90 ) = .50 


SHAFT AXES CCEFFICIENTS, BASED CN RCTOR BLACE AREA AND RCTCR TIP SPEED 

ALPHA ALPHA 


THETA 

SHAFT 

LCNTRCL 

CT 

CF 

CYR 

cpxe 

CF Y 

6 .a 

““ D • 1 

-5.2 

-.04 259 

0. TO 164 7 

- 5 . " t '444 

-j. "’6216 

- I.3CS221 

8.1 

-5 . " 

-11. ) 

). 356335 

? .131435 

-:.o:-’952 

-3.031155 

-1.201329 

16.0 

-5.0 

-12.9 

•5.2)655 19 

n . '52,3447 

-0.321424 

— .0 -0 124 

-2.6C1217 

4.-2 

-5.1 

-7.5 

f : .023116 

0.001746 

-C. 001285 

-y .St 10 7 24 

- V.CCK51 

2." 

-5. 

-6 . 

-.u -2314 

3 . 01 14 36 

-J .CO* 165 

” .VO 3518 

f .3 02576 

2 . C 

-) • • 

-1.9 

J .03544 E 

C. 502184 

-C.C?'”92B 

C.310C41 

-0.0C0266 

J 


-1.6 

0.31 £46 2 

a. as 15 53 

- .05' 959 

0.V0C-721 

-,-.00 5212 

4.0 

1.3 

-3.6 

C. £53813 

0.332156 

-1.011465 

-w ’00221 

-t .331192 

6 .0 

•» • 

-5.7 

1.070068 

0. If, 1585 

~ j .0024 15 

■> . 3 j 1 ,.i 4 2 

~L .021424 

6.2 

’ .* 

-7.7 

0.080655 

£.003321 

-0.013212 

-J. 0 300 26 

-“.020479 

4.2 

5.7 

-2.5 

.181145 

3.522113 

-0.20430“ 

0. 000321 

-3.2CQ517 

6.0 

5.0 

-2.6 

■:;.08534C 

7.130183 

— J « 3 24626 

)f.;-i96 

:636 

2.3' 

5.1 

1 .5 ' 

3.366332 

2 .023265 

-<’.02 2 9 2-0" 

' 5 .£375176 

-^.r:*058r 


5. ' 

3.3 

J. 052355 

0.023414 

-0. 00227,' 

0.000195 

-2 .CC04 1 1 


-2. J 

5 * - j 

5. ! 

..■33477;? 

a. 033262 -3.301540 

O.C 10201 


.3C0701 

-2.-j 

7.1 

6.4 

0 .146687 

0. ’»3357C -1.132117 

7,1 .231231 


• C 708 26 

« '-j 

7,..; 

4.6 

'.064876 

0. - .3733 -1.2*3216 

1 . •*, <1 3 '! ]_ 

” * 

.03,1572 

2 * 

7 . r 

2.3 

J . 375o77 

0.113247 -0.144211 

0.1 J0 2 76 

“C 

. 0 ■' 1 9 3 5 

4.1 

1 

1.8 

’.268866 

4. 331556 -G .004916 

2. 2 2 1126 

-7 

.121586 

6.0 

-12.3 

-13.7 

2.215222 

C .1-11748 

C.3C5321 

-•J.OJ 7 1 7 .4 


.0; '298 

8.3 

-1 j.- 1 ' 

-14.4 

'.031186 

0.12.15 57 

f .0JC2J1 

- I, 3 ><7 2 15 


.s:“312 

12.3 

-1 ' 

-16.1 

. . 3445 21 

3. '215 <5 

2.051316 

-0.232245 


.£'£2165 

11.3 

-13.' 

-17.3 

.’.153321 

r.n;.;855 -2.11-245 

.100134 


. C l" 7 1 7 

11. ; 

-15.3 

— 21.6 

' .226583 

3.141551 

•0.1 5 "66:’ 

-J. 0185 

- ~ 

* L C ■ ' 6 3 2 

12.2 

-15. ■ 

-21.3 

.34626 

‘ . Ml 162 

1 . 0 1 " 4 4 

-£.£>; 16 j 


.00': 546 

i,; .v 

-15. ' 


..02 0564 

0.-05 16 16 

~. J '0 2-7 lb 

-O.CJ7257 


.0005 1 5 

8. j 

-15." 

-13.4 

3 .0 )54S5 

3.21153', 

C.y:'552 

-C. 00010 3 

-■! 

.30152. 


CC 

CP 

CPC 

V/CR 1 

M1.0H90) 

3.122683 

f . 0228*525 

0 • £52575 0~51 358 

07903 

O.C04022 

2. £139511 

3.0024677 

0.356 

0.907 

‘3.335623 

0 .CC54739 

0 .0031286 

0.357 

0.905 

*1 .v*’ 1924 

.2015744 

9. 0018377 

0.359 

0.900 

2. 2*1362 

1 .££13427 

3. 0017883 

0.363 

0.893 

«.CQ108C 

€ .CC1C856 

3.3017731 

0.356 

0.908 

1.300634 

2 .0010292 

-3.3016 831 

0.357 

0.907 

0.111453 

0.0014933 

3 .CC2Q562 

0.356 

0.907 

•*> *2 $231 5 

C.C024211 

0.0026348 

0.355 

0.906 

* .C03836 

C.CC37616 

0 .0034366 

0.358 

0.904 

C.2C0474 

3.CCC4G73 

0.3032226 

0.357 

0.903 

a. 302172 

€ .C0214G3 

0.0043830 

0.356 

0.906 

-5.552463 

-i .CCS5§Te 

§.“31578536 

11.358 

Q»982 

-C.0GC453 

-C .CC04885 

0.0021703 

0.358 

0.903 

-0.3-30235 

-O.QCQ2026 

C. 0019528 

0.357 

0.905 

-1.308 948 

-0.0010133 

0.0021338 

0,357 

0. 905 

-0.001275 

~i .0014262 

3.0024432 

0.358 

Q.903 

-0.201C16 

-C.0CC5731 

S .0032122 

0.357 

0.905 

-1.330 377 

1 .CCC325G 

0 .0042 19-5 

0.359 

0.905 ' 

4 . J-» 2 2 2 8 

C. 0022913 

« .3319464 

0.356 

0.908 

0. 203612 

0.0034992 

C .0020440 

0.357 

0.903 

1.2*4863 

2. CC 46323 

0.3026110 

0.356 

0.907 

! J .215875 

0 .0556255 

0.3024181 

0.358 

0.903 

’?.yj4375 

*. .0141991 

3.0021842 

0.358 

0.903 

0.005370 

:.0C51325 

0.0022591“ 

5.356 

5.95eT 

.203637 

1.0C3482? 

0.a021047 

0.358 

0,906 

0.3318J4 

C .00 18218 

0.0015765 

0.356 

0.905 


A 1 S 

.2 

.1 
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ftOTOR SCALE DAT A * PROGRAM LA3530 * BODY AXES 

Table II - 14. Rotor No. 2, 


85/16/68 PAGES! 
TIME 910.93 


TEST 310.0 RUN 16 


46 FT. TAPERED TIP ROTOR V/OR * , 4 # 


MIl.OH 901 * ,83 


RT, 

THETA 

ALPHA 

SHAFT 

ALPHA 

CONTROL 

CT 

1. 

6.0 

-5.0 

-9.6 

0.039214 

2 a 

6.0 

5*0 

-3*4 

0.085994 

3 . 

4.0 

5*0 

-1*1 

0.078450 

4. 

2,0 

5.0 

0*9 

0.065788 

5. 

0.0 

5*0 

2.9 

0.051240 

6. 

-2.0 

«»0 

4,4 

0.035093 

7, 

-2.0 

7.Q 

5*9 

0.049314 

8. 

0.0 

7*0 

4 = 2 

0.063937 

9. 

2.0 

0.0 

-2.5 

0.035811 

10. 

4,0 

o.o 

-4*1 

0.051287 

21. 

6.0 

0*0 

— 6.3 

0.064734 

12. 

8.0 

@,0 

-8*4 

0.075657 

23, 

8.0 

-5*0 

-11*5 

0.0499*6 

14. 

10.0 

-5.0 

-13*2 

0. §62732 

15, 

10.0 

-15*0 

-20*2 

©.OT8303 

16. 

12.0 

-15*6 

-21*6 

0, ©21797 

11 . 

13.7 

-15.0 

— 23 «3 

0.037080 

18, 

12.0 

-10*0 

-18.3 

0.048552 

19, 

10,0 

-10*0 

-1&.6 

0.035541 

20. 

8.0 

-10.0 

-15*0 

0.022210 

21. 

4.0 

-5.0 

-7*7 

0.0184S9 


SHAFT AXES COEFFICIENTS, BASED ON ROTOR BLADE AREA AND ROTOR TIP SPEED 


CH 

0.002022 

0.008462 

0.002415 

0.003288 

0.003369 

0.003244 

0.003543 

0.003570 

0.TOI6S5 

0.002630 

0.082315 

0.001243 

0.802014 

0.081537 

0.002578 

0.002129 

0.001723 

0.001385 

0.881784 

8.002817 

0.001983 


CYR 

-0.000562 
-0.004733 
-0.004298 
-0.003287 
-B. 002481 
-0.081983 
-0.002722 
-0.003502 
-0.001246 
-0.001867 
-0.002533 
-0. 003039 
-0.000919 
-0.001376 
0.000168 
0.000026 
-0.000192 
-0.000307 
-0,000027 
0.000061 
-0.000299 


CMXB 

-0,000041 
0.000272 
0.000273 
01000148 
0.000206 
8, OS013S 
0. 000206 
81000162 
01000114 
0.000065 
0.000083 
O.9OO0B1 
-0.000161 
-6*000264 
-0.000025 
' 0.000011 
0.000017 
-0*008116 
-0.Q00055 
-0,000052 
0.000011 


CMY 

-0.000 ne 

-0.000415 
-0.000651 
-0.000716 
-0.000432 
-0.000537 
-0.000433 
-0.800528 
-® .000283 
-0.000674 
-0.000674 
-0.000558 
-0,000294 
-0.000621 
-0.000715 
-0.000382 
-0.000492 
-0.000443 
-0.000218 
-0.000225 
- 0.000012 


CQ 

0.002624 

0.001669 

0.000205 

-0.000628 

-0.000602 

-0.000291 

-0.001256 

-0.001587 

0.001021 

0.001428 

0.002236 

0.003602 

0.003689 

0.00SO75 

0.002487 

0.004276 

0.006490 

0.006041 

0.004424 

0.003087 

0.001843 


CP 


CPO 


V/OR MI 1.0) (90) 1 


0.0023882 

0.0019644 

0.403 

0.828 

0.0014509 

0.0041671 

0.400 

0.826 

0.0001584 

0.0034826 0*401 

0.829 

-0.0005005 

0.0028421 

0.402 

0.829 

-0.0005503 

0.0024275 

6.401 

0.828 

-0.0003045 

0=0021379 '0.400 

0.829 ' 

-0.0011591 

0.0025112 0.401 

0.828 

-0.0014301 

0.002661* 0.401 

0.828 

0,0069319 

0 *©OI9232“0 : .'399 

tfri&r - 

0.0012754 

0.8021603 

6.400 

0,830 

0.0019315 

6*0025932 

0,400 

0.830 

0.0031632 

S.8032394 8.400 

9, 829 ■ ~ 

6.0032982 

S.Q021984 

0.401 

0.830 

0.0044486 

0.0026255 

0.480 

0.831 

0*0021498 

0.0022B19 0.401 

0.831 

0.0036B63 

0.0022194 

0.401 

0.830 

0,00-55607 

0.0022912 

0.402 

0.830 

0.0052536 

0,0022694 0.402 

0.829 

0*0038960 

0.0020523 

0.400 

0.830 

0,0027113 

0.0019328 

0.400 

0.329 

0.0016420 

0.00176T6 

8.402 

0.830 


s 

.1 


.2 

.0 

.1 

.1 

.6 

.7 

.6 

.4 

.5 

.6 

.3 
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RCTCR SCALE DATA * PRCGRAP LA2521 * ECCY AXES 


06/26/68 PAGE 15 
TIPS 930.87 


Table II - 15. Rotor No. 2 


TEST 31U.1 HUN 8 






44 FT. 

TAPEPEC TIP RCTCR 

V/CR = ,4/ 

Ml. 

J ) ( 5 1 1 = .54 









SHAFT AXES 

COEFFICIENTS, 3ASEC CN RCTUfi 

BL ACE AREA AND ROTOR 

TIP SPEED 







ALPHA 

ALPHA 











A 

PT. 

THETA 

SHAFT 

CCNTRCL 

CT 

CH 

CVH 

cpxe 

CP Y 

CC 

CP 

CPO 

V/CR M1.0K90 

*3 

1. 

8 .D 

-5.2 

-11.4 

3.151026 

C. 1331.34 

_ « f\ .y flQO 

.»< * i j ? jC t* 

-C .200218 

-3.lv '659 

0.074235 

G .e04163T " 

“a.X033‘364 

0.417 

0.928' ' 

.3 

2 . 

K>.1 

~ 5 . ' 

-13.1 

.364664 

€.102353 

-C.O.; 1776 

>72 

— v . - v 68 . 

-3.935643 

v .0055777 

0 .C 03 978 2 

0.408 

0.939 

.2 

3. 

12 . t, 

-5.1 

-14.7 

.. v 73599 

Z .* '1368 

-T.K2253 

-0.973154 

-S.fliw95e 

0.C3745C 

1.5S7113S 

0.0047169 

0.408 

0.938 

.0 

4 . 

6 .~ 

-5. 1 

-9.4 

j . 33 75 5 C 

£.132833 

.1C 715 

-€.^7*1 3 4 3 

-o,a:c792 

3. if 3336 

3. C £30 77 C 

1. 0.32 E 25 5 

C.457 

0.937 

.4 

5 . 

4.;; 

-5. i 

-7.4 

E.D2L563 

0. 132514 

-3.C£"328 

— G « £ „ L 1 2 3 

-5.108826. 

<3.33 2156 

•J .CC 2 2 198 

0 .0026356 

0.412 

0.938 

.3 

6 . 

4 


-4 . : 

1.15 '326 

1.2.3739 

-v .311797 

-C .070174 

- 0 . (3 ", 1 0 7 w 

0.331653 

’» .03 17633 

0 .353 1442 

0.411 

0.938 

.0 

7. 

6.Z 

_ • 

- 6 . 3 

1 . *1 6 £ 3 7 9 

■I .1/ 3761 

- J .1.,- 26 36 


-T.0 ■: rm 

0.302650 

T. 512-7(395' 

V.CS35E05 

5 .414 

0.934 ~ 

.1 

8 . 

e. ; 

• « "V 

-3.1 

1 . J 77565 

1 .Tv 2 45 5 

- ..1'2425 

-0. 0-3 C 163 

-..061297 

•:.0C4is6 

5 .£042 144 

3.004E772 

0.413 

0.934 


9. 

10.0 

J . . 

- 1 ;,. ) 

,.-6 281 

-.3-J643 

— L . <3 5. 3 8 6 • 

-0.133136 

-3. 561282 

0.336043 

7 .C 5583 28 

3.0057487 

0.410 

3.939 


10 . 

2 . C 


- 2.2 

1.236-37 

0. 063785 

-I. 0,51141 

-S?. 0013125 

-0.031398 

0.001239 

' .0313368 

3.5028C22 

0.408 

0.940 


11 . 

■S.i 


-3.5 

v. <12344 6 

C .Of, 3 5 

-3.105664 

-D .v ;i;D44 

1.C02253 

0.001555 

5. CO 11567 

S.C025459 

0.407 

0.945 

.1 

12 . 

€ . E 

5.T 

3.“i 

3.; 1547u2 

C.0'J5:365 

-C. 112451 

C.CC0C43 

-U .03 146 3 

-Q.C0C522 - 

D.G0C4256 

3.0033939 

0.408 

0.946 

-.2 

-‘"IT. 

2.3 

5.1 

‘ 1.1 

'. .16 54 90 

5 .104 541 

AS 345 8 

0.3,11375 

-0 .>331656 

-0,083156" - 

5 .OSOT651 ■ 

s: 113 93rr 

"17401 

07944 

-.4 

14. 

4.0 

5.3 

-1.3 

0 .‘J81497 

3 .Lt: 4133 

-v .0*343 85 

T. '0(7153 

-O.le 142-3 

3.300719 

J. 0008311 

0. 004 9570 

0.407 

0.946 


15 . 

fc.C 

5.3 

-3.3 

1 . C 362 12 

0 .IK 213 

-j .3 34714 

J .7002 3’= 

-L.0C15S7 

Q. 03 2431 

£ .0025210 

0.5859715 

0.407 

0.948 


16. 

8 * 

5 , 

-5.2 

1.05,64 7 - 

■1 .112113 

-'3,034256 

0.100098 

-0.001744 

3.534232 

2. <3043823 

3.0069852 

0.400 

0.947 


17. 

2.3 

7. 

2.2 

1.085543 

3 • : 5 C 4 5 8 6 

-1.005 -11 C 

0.300311 

-1.QC19C9 

-3.000888 - 

■ 3 .5017023 

0 .0052983 

a. 417 

0.930 

-.5 


TEST 

313. • 

RUN 9 








.31 nil = , 

smT 









44 FT . 

TAPERED ' 

TIP 

RCTCR 

V/GR = .41 

HU 









SHAFT AXES 

CCEFF1C1ENTS, 8ASEC CN -ROTOR 

BL ACE AREA AND ROTCR TIP SPEED 







ALPHA 

alpha 












A. 

Is 

PT. 

THETA 

SHAFT 

CCNTRCL 

CT 

CH 


CYR 

CPXE 

CPY 

CC 

.CP 

CPQ 

V/CR MU.0H90 J 

1. 

' 779' 

7.1 

4 .2 

1.06 9 3 5') 

1.315:91 

- J 

.1 )3 58 3 

S .€00356 

-3,05114’' 

’ -3.0114 14 

-•1.2114909 

0.1037970 

1.413 

0.938 


2. 

-2.1 

7 . 

6 * J 

....379 8 8 

■7.’. 5 37 5 

-"t 

.512886 

1. J995 >1 

-1.0 1121 

-0 .001412 

- j. 1013211 

0.0-335740 

C .41 1 

0.939 


3. 

2. . 

7. 

2.3 

. ; .081236 

5.3:4274 

_ -v 

• j 4 6 6 3 

1. X 3619 

-T. 301594 

-2.C3C764 

-J.CC06582 

J .3047063 

C .410 

3.941 


4, 

4 « * 

7. ; 

3 

:.v9. 937 

(..7,12434 

__ y 

.115272 

C, "173 ( 

-3 .011258 

£ .CSC747 

v.Ct£739S 

£ ,0257822 

0.411 

0.941 


5. 

8 . C 

-1 ' 

-14.0 

v.Ci- .179 

3 .“12 921 

* 

. V- T 4 6 £ 

«r .-1501V- 

-.(.DC 1725 

1.803445 

3.0133277 

£.1331520 

3.410 

0.941 

.6 

6. 

ll’ * !< 

-1 >. - 

-10 .1 

3. (33635 

i . 1 2 9 22 


.)=>■ 3 36 


.1v 7 7 7 

3 , 014866 

'.0 347757 

0.0034884 

0.411 

0.940 

.8 

7. 

' ' 12.0 

- 1 j . J 

-17.6 

v, . 14 742'. 

3. ' *,2 5 72 

* 

. _}*’• ’22 2 

-0 .,,-10245 

-0. CC06dS 

0.CC6622 

1.0161342 

0.JO36553 

<r.4H" 

1.943 

.5 

8. 

13 .7 


-19.4 

1.056714 

n. (71836 

~ "i 

.309252 

-V.3K1J159 

-1.3206SC 

C .£ C 8 5 2 4 

0.3178363 

0.0041706 

0.412 

0.938 

.5 

9. 

13.7 

- 1 3 . 1 

-22.9 

.'134548 

1. }12E23 

4 

.1 ; '936 

-5.1-1188 

- * • 3 £ £ 8 7 a 

0,136515 

£ .0062308 

1 .0335937 

0.413 

0.937 

.8 

10. 

12.., 

-15, , 

-21.3 

".012972 

’ .1.2762 

! 

.1 ,1216 

- : . . ; 9 2 5 7 

- .IX 35T 

1.014532 

1.1344523 

£.0135044 

0.413 

0.936 

.9 

11. 

i. 

~ l 5 • 'J 

- 19 . d 

... (7 799 

i ■ 2 9 3 1 


.■•01134 

- J. '..'279 

'518 

v .312864 

0. ££28712 

■Q . 1032324 

0.413 

0.936 

1.0 


60 



HCTLR SCALE DATA 4 PROGRAM LA3533 * ECCY AXES 
Table 11-16. Rotor No. 2. 


06/26/68 PAGE13 
TIPE 930.87 


TEST 310.- RON 7 


PT « 

THETA 

alpha 

SHAFT 

ALPHA 

CONTROL 

44 FT. TAPERED TIP ROTOR V/OR = .45 F ( f.O M 90 ) =,77 

shaft axes coefficients, based on rotor blace area and rotor tip speec 

CT OF CYR CFXE OF Y CC CP 

CPO 

V/DR 

Ml 1.0) (90 

I* 

6*^ 

- _ 5 .~ 

-11. A 

. .04292j 

3.1C2529 

- ) . .01167 

0.QW346 

-•J. 030 289 

'3.593466 

2 .CC352L1 

£.0028684 

0.448 

3. 769“ 

2* 

6*0 

-5.1 

-9.5 

1.027972 

S .502427 

-'.'■31731 

>3.: 30587 

o'.aciici 

3.332431 

Z .322525 6 

0 .0024721 

0,445 

0.772 

3 * 

4*0 

-5.9 

-7 .7 

T . 1 13462 

2.00223 i 

-2' .0 0 '43 7 

U . j J 1 0 7 

1.030015 

C.C91651 

0.05317110 

0.3021660 

C .444 

0.771 

4* 

IS *C 

- 5 . 1 ; 

-13. A 

7 .055435 

0 .QC2273 

-5.37)1658 

0.CC3064 

-1.001231 

C .054714 

9.C047417 

0.0034208 

0.447 

0.773 

5. 

12*0 

-5.0 

-15.1 

?. 064687 

ii .3*1673 

-9.302215 

-0.300114 

-0.005468 

0.JG6339 

6.CC62827 

0 .CC42697 

0.447 

0.772 

6 « 

“If. 

13*7 

- 5 . v 

-16 .7 

Jr. 373788 

v .05 ,j 486 

-3.332296 

-0.CS0893 

-C. 001323 

0 ,‘308390 

0.0061782 

0,3052135 

0.447 

0.772 

12*0 

-i3 m''-' 

-18*2 

2. 339376 

3. Of 2468 

-3 .00031 3 

-S. €00014 

-1. ,‘3331 S 

C. 005365 

' 9.0352070 " 

C. 0031542 

0.446 

0.7 7 1 

8 * 

1C » 0 

— 1 3 * L 

- 16 * 6 

0. 12 6 74 7 

C.5C2525 

<50^33 

-C .000-997 

-J. 330172 

0.304014 

■3.0039253 

3.3027639 

0.445 

0.771 

9 « 

xo« 

8*0 

-lo.o 

- 15 . * 

1 .0 14468 

U .0026 T 2 

-0 . 30 90 4 5 

0.030093 

-5) .UCG165 

C .032522 

0.0024687 

3.0024787 

0.444 

0.771 

13*7 

— 1 3 « j 

“ 2 • • 

‘•■.’52607 

1 19 34 

-1.353713 

—0 . , lO 17 5 

-0. ossa 38 

Q .057355 

<1.5071 807 

£ .1037747 

0 .446 

0.770 

11 • 

14*0 

-15.3 

-23.2 

0.025539 

t .CC2886 

^.340584 

-3. C 11242 

-1. 330431 

C .00 5261 

9.3055870 

0.0033365 

C.44S 

0.772 

12 • 

13*7 

-15.0 

-21.7 

5.214317 

0.CC2543 

0.001637 

-0 .tOOl 19 

-0.000394 

''.052269 

0 ,0032820 

0.3028676 

0.443 

0.771 

IJ# 

id* a 

-15. 3 

' -2-; .4 

c. c: 1381 

3 .003 312 

*5 . 00 j 70 3 

-3.000204 

-9.000844 

.1.06154 2 

0,51515504 " 

0.5028616 

T5~„44 1 

07771 

14® 

6*0 

■at * ‘ J 

— 6.3 

3.357434 

0 .34 26’ 2 

- :.C 2337 

0.515)145) 

-3.9S0 322 

5.231861 

. .0019756 

0.9029533 

0.448 

3.770 

15 * 

8 .0 

•y * 1 

-8.4 

,.366457 

S. Cl 2 235 

-1.503145 

C.C0C345 

- " .31) 1264 

C .003627 

3,6031285 

5.C039096 

0 .448 

0.770 

16 « 

1 G • 0 

0 • a 

- 1 „ • 3 

0.378450 

f .00 5627 

-3. 05395 E 

0.000119 

-1.301461 

0.005062 

3.0351379 

C .0050691 

0.447 

0.772 

1 7 * 

4*0 

3*2 

-4 .3 

3.043844 

3.0:2716 

-5.111705 

0 .CCC167 

-mass 104 

0.301256 

0.CC140C3 

0.3025030 

0.446 

0.770 

X 8 « 

2 *Q 

j •* ? 

-2.2 

0. 028589 

? . .'*2693 

-1.301189 

^ 7 c 

■ . ■ > V - , 1 3 

-1.030268 

' .300 914 

C. 0613639 

3.3022387 

0 .446 

C.769 

1 9 * 
20* 

1 1 « C 
2*0 

J*^ 

-11.2 

0.382471 

-C.f 35193 

-0.004963 

" 0 .5 99223 

. 5 fl?83 

5 .006058 

6. C.C 6 0661 

0.3055945 

0.444' 

O'. 768' 

5 * j 

1 * J , 

0.261984 

".003771 

-0.003272 

C .330271 

-=■1.0008 6 5 

-€ .C3C664 

-0.SC06S93 

0 .3031625 

0.445 

0.770 

21* 

5- * 0 

5 * D 

2*8 

0.046524 

■J.5C3981 

-1.112523 

C.C 30284 

- •) . 0 i 0 6 3 5 

-C .006770 

-0.CCC6384 

C.CQ291C1 

3.449 

0.773 

22* 

-2 ,e 

5 • ^ 

4*6 

. .3 3 3 6 5 5 

c . or 3 8 . 5 

-3. 001903 

: .59 519 j 

-.•■.t'13456 

-0. 000394 

- .3032553 

Q, £026981 

0.449 

3.770 

23 a 

4 * .i 

5 • • 

-1*3 

T.U 74156 

S . 03 2996 

-1 . 104124 

1 .216 268 

-< .100606 

-C .363367 

3.0520638 

C .3039916 

0.448 

0 .770 

24 * 

fc .0 

5*0 

-3,6 

J. 063662 

C .< 5 lfc66 

-L. 054875 

0.(30221 

-1. J314S7 

C. 66 1467 

.0015349 

3. CO 51759 

C .449 

0.770 

2 5 * 

8.0 
10. *3 

5*0 

-5,5 

0.091391 

-3.00-36 28 

-1.015514 

C .0 31)199 

-J. 7(1 124 7 

O.3C2505 

2.CC36047 

C.C 064 158 

0,447 

C .77 3 

26® 

27® 

2* - 

-7 * ! 

.1 j 534 

-2.35224? 

123515 

t .4-30 124 

001289 

9.355756 

7.0056914 

0.9080356 

0.447 

0.773 

'j. • * 

? . 

4 * 1 

T. 763976 

0.-- 4511 

-0.3 535?' 

6 . ,.10221 

-i.;' .31096 

~S , 26 1824 

-1. £517735 

3.0034745 

0.446 

0.772 

28 * 

-2*0 

7 « 

6 * 1 

“.04615C 

0 .3044 86 

-..002730 

0. COO ) 31 

-3.003777 

-0 .021488 

-3.CC13959 

0 .7030614 

0.446 

0.771 

29 ® 

2 * C 

7 . : 

2 * ' 

' .076192 

0.503545 

-J. 3 -,>4335 

3 . r JX ' 79 

-9.3 : l - 6 7 

-3.701568 

-C .CC 14593 

C.C041C32 

3.446 

0.771 
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ROTOR SCALE DATA * PR06RAM LA3530 * BODY AXES 


05/16/68 PA6E23 
TIME 910.93 


Table II - 17. Rotor No. 2. 


TEST 310.0 RUN 12 


PT. 

THETA 

1. 

1.0 

2» 

10.0 

3. 

12.0 

4. 

6.0 

5. 

4.0 

6. 

2.0 

7. 

6.0 

8. 

6.0 

9. 

8.0 

10. 

10.0 

11. 

3.© 

14. 

0.0 

13. 

-2 .0 

14. 

0.® 

IS. 

-2.® 

16. 

2.0 

IT. 

4.© 

18. 

4.0 

19. 

6.0 

20. 

2.0 

21. 

6.0 

22. 

-2.0 

23. 

10.0 

24. 

8.0 

25. 

6.0 

26 , 

12.0 

27. 

18.7 

28. 

13.7 

29. 

12.0 

30. 

10.0 

31. 

13.7 

32. 

12.0 

33. 

10.0 


ALPHA 

SHAFT 

-5.0 

-518 

-5.0 

-S.O 

-5*0 

*»5.0 

@6>© 

0i© 

cs'.S 

0.0 

@10 

0.0 

0.0 

2 .® 

2.0 

2.0 

2.0 

5.0 

510 

5.0 

5;o 

5.0 

“ 10.0 

- 10.0 

-1010 

- 10.0 

-104,0 

- 12.0 

- 12.0 

- 12.0 

-15.0 

-1510 

-15*0 


44 FT. TAPERED TIP ROTOR V/OR * , 4e M41.0H90) *,86 

SHAFT AXES COEFFICIENTS* BASED ON ROTOR BLADE AREA AND RBTOR TIP SPEED 

ALPHA 


CONTROL 

CT 

CH 

CYR 

CMXB 

CMY 

-12.0 

0.042006 

0.003041 -0.000775 

-0.000098 

-0.000512 

“14i0 

0.054996 

0.002984 -0.001248 

-0.000077 

-0.001084 

-15.6 

0.064277 

0.002303 -0.001719 

-0*000078 

-0.001216 

-10^0 

0.030602 

0.003049 -0.000552 

-0.000096 

-0.000427 

-74.7 

0.017161 

0.002864 -0.000264 

-0.000081 

-0.000429 

“©.‘2 

0.001543 

0.002449 -9.000004 

-0.000061 

-0.000092 

-4.5 

0.048240 

0.003354 -0.801811 

-0*000018 

-0.000487 

-648 

0.860819 

0,003221 -0,002618 

0.000078 

-0.000973 

-849 

6.071453 

9.092525 -0.003268 

O.WTi 

-0.8908S6 

-IS. 9 

0.078060 

0.001211 -0.003679 

0.000024 

-0.061362 

-2.6 

8.033921 

0.003263 -0.001368 

0.000040 

-0.000737 

-048 

0.0.20528 

0. 003110 -0.000742 

-@4.000055 

-0.000643 

045 

0.006242 

0.002703 -0.000535 

0.0000.70 

-0.000366 

0.5 

0.034914 

0.003531 -0.001552 

S.0O@®40 

-0.000597 

2.0 

0.019702 

0.003164 -0.000923 

Oi. 000103 

-0.000586 

-1.5 

0,048840 

0.003670 -0,002278 

0*. 000128 

-0.000717 

“3..7 

0.061393 

@.003487 -0,002973 

0.000202 

-0.000992 

“1*S 

0.07961? 

0.002691 -0.006812 

0.000277 

-0.000831 

-4.0 

0.08671? 

9.001060 -0.005320 

0.000373 

-0.000985 

0.3 

0,0-67498 

0.003732 -0.003913 

0.000229 

-0.000900 

2.1 

0.055278 

0.003948 -0.003071 

0* 000153 

-0.000622 

4.0 

0.040057 

0.003756 -0,002374 

0i000151 

-0.000559 

-16.8 

0.027663 

0.003050 -0.000005 

-Oi. 000012 

-0.000466 

-15.3 

0. 014280 

0.002975 

0.000120 

-0*000117 

-0.000362 

-12.9 

0.001649 

0.002794 

0.000143 

-0.000041 

-0.000239 

-18.3 

0.03960? 

0.002928 -0.000296 

0,000256 

-0.000583 

~20j3 

0.050839 

0.002454 -0.000692 

-0.000012 

-0.000705 

-31.5 

0.040068 

0.002940 -0.000384 

0.000053 

-0.000580 

-20.0 

0.028818 

0.003361 -0.000203 

0.000159 

-0.000897 

-18.3 

0.016025 

0.003209 -0.000020 

0.000028 

-0.000260 

-23.3 

0.024330 

0.003470 

0,000090 

-0*000044 

-0.000722 

-21.9 

0.011852 

0.003624 

0.000139 

-0.000004 

-0.000472 

-20.4 - 

0.000105 

0.003480 -0.000034 

0.000064 

-0.000530 


C© 

CP 

CPO 

v/or Hii. on 90 > 

0.003569 

0.0035693 

0.0031800 

0.462 

0.865 

0.004969 

0.0049690 

0.0039595 

0.464 

0.862 

0.006028 

0.0066279 

0.0048700 0.483 

0.864 

0.00262 5 

0.0026246 

0.0027439 0.462 

0.865 

0.601841 

0.9010407 

0.0024554 

0.465 

0.S&3 

0.061226 

0.0012260 


6.86© 

0.001493 

0.0014333 

0.0028566 

0.462 

0. 865 

6.001186 

0.0021862 

0.0034834 

0.465 

0.861 

O.OSMZI 

0.0036113 

Q. 0045046 fTW 

67862 ““ 

0.005454 

0.0054543 

0.0056902 

@'.465 

0.864 

0.001049 

0.6010490 

0.0024960 

§.466 

@.864 

6.000901 

0.0009013 

0,0023275 0.466 

sTisr 

0.001048 

0.0010477 

0.0023029 

@.465 

0.862 

0.600402 

0.9984019 

0.0025496 

0.466 

0.861 

0 .600341 

0.0006415 

0.0024077 0,464 

0.664 

0.000475 

0.0004749 

0,6028610 

0.468 

0.858 

0.000926 

0,0009259 

0.0033336 

0.464 

8.864 

0.000449 

0.0004489 

0.004611? 

0.468 

0.857 

0.002043 

Q. 0020426 

0.0056678 

0.468 

0.857 

-0.000570 

-0.0005697 

0.0036768 

0.468 

0*856 

-0.000795 

-0.0007952 

0.0031401 

0.468 

07156 

-0.000508 

-0.0005083 

0.0027835 

0.467 

0.862 

0.004185 

0.0041852 

0.0033086 

8,464 

0.864 

0.002386 

0,0027858 

0.0029826 

0.463 

0. 863 

0.001555 

0.0015549 

0.0026931 

0.462 

0.864 

0. 005662 

0.0056620 

0.0037220 

0.464 

0.863 

0 .007563 

0, @074625 

0.0043477 

0.464 

0.863 

0 .006754 

0.0067538 

0.0041380 

0.464 

0.863 

0.005076 

0.0050761 

0.0037710 0.463 

0.864 

0.003638 

0. 0034378 

0.0033340 

0.463 

0.863 

0.005326 

0.9053257 

0.0039276 

0,464 

0.864 

0.00 336? 

0.0033469 

0.0035397 

0.464 

0.862 

0.001723 

0.0017230 

0.0032886 

0.462 

0.168 
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ROTOR SCALE DATA * PROGRAM LA3S30 * BODY AXES 


05/16/68 PAGE21 
TIME 910.93 


Table II - 18. Rotor No. 2. 


TESt 310.0 RUN 11 


64 FT. TAPERED TIP, ROTOR V/OR * ,45 MI1.0H90) * ,^0 


SHAFT AXES COEFFICIENTS, BASED ON ROTOR 8LADS AREA AND ROTOR TIP SPEED 


FT. 

THETA 

ALPHA 

SHAFT 

ALPHA 

CONTROL 

CT 

CH 

CYR 

GMXB 

CMY 

CQ 

CP 

CPO Y/OR Mil. OH 90) 

1. 

6.0 

— 5*0 

-9.9 

0.030773 

0.002970 -0.000785 

0.000093 -0,000622 

0.002662 

0.3026625 

0.0027315 0.445 

0*900 

2* 

3.0 

-5,0 

-11/9 

0.044933 

0.003057 -0.001154 

0.000058 -0.000894 

0.003708 

0.0037076 

0.0032047 0.445 

0.901 

3. 

10.0 

-510 

-13/9 

0.059761 

0.0026*2 -0.001619 

-0.000075 -0.000992 

0.005255 

0.0052551 

8.OQ40SI3 6.447 

0.897 

4. 

12.0 

-5.0 

-15.5 

0*066267 

0.002043 -0.002060 

0,000013 -0.001229 

0.60&f48 

0.6067484 

0.0048325 0.446 

0.899 

5. 

13.0 

-SIS 

-16*4 

0.068768 

0.000827 -0.002315 

-0.000016 -0.001003 

0.007588 

0.0075383 

0.0049439 0.451 

0.906 

6 o 

13.0 

-5.0 

-16/4 

0.068903 

0. 001603 -0.002277 

-0.000034 -0.001153 

0.007546 

@*0075462 

0.9053269 SV 442 

0.90® 

1 , 

4.0 

-5.0 

-7*9 

0.017701 

0.002939 -0.000538 

-0.000061 -0.000512 

0,081866 

0.0018497 

0. §©24400 0.439 

0. 90® 

S * 

2.0 

-5*0 

-6/8 

0.003727 

0.002684 -0.800392 

0.098068 -0.000435 

0.00135© 

0.0012496 

0.6022807 0.439 

0.898 

9. 

2.0 

0*0 

-2/6 

0.033094 

0.003844 -0.001544 

6.000090 -0.001046 

0.001098 

8.0016981 

0*0927372 0,443 

8.191 " 

10. 

6,0 

0,0 

-4/6 

0.048232 

8*903731 -0*002289 

0.000234 -0,000822 

0.001493 

Of. 8014929 

0. 0630X81 0.444 

0,90© 

11. 

6.0 

0.9 

-6/6 

0.061392 

0.003614 -0.002827 

6,009073 -0.000961 

0.002186 

0.0623863 

0.0637850 §.446 

8.898 

12. 

8,0 

0*9 

-8,8 

0*073868 

0.002786 -0.003527 

0*000142 -0,001227 

0.003811 

0.0038110 

0.0647665 0*445 

w:mr 

13. 

10.0 

8.0 

-10.8 

0.078276 

0.001353 -0.003850 

0,000028 -0.002037 

0*085775 

9.0057746 

0.0060310 0.446 

0.896 

14. 

0.0 

0.0 

-0/9 

0.019631 

0.003758 -0.001036 

0/000120 -0.000854 

0.000970 

0,0009703 

8, 0026184 0.445 

0.899 

15. 

-2.0 

8.0 

0,6 

0. 005797 

0.003457 -0.000656 

O«09I029 -0.000729 

0.001080 

0.0010803 

0.8026221 iF/447 

07895 

16. 

2,0 

2,0 

-i/4 

0*049593 

0.004936 -0.002192 

0.006104 -0.001323 

0.0004S2 

0.0004817 

0.0033093 0.445 

0.895 

17. 

6.0 

2,0 

-3/6 

0.063145 

0.004517 

-0.003137 

0.000188 -0.001308 

0.001035 

0.80X0952 

0.0037998 0.445 

0.896 

18. 

0,0 

2»e 

0,5 

0.034470 

0*004784 -0.001636 

0,000025 -0.001262 

6.000486 

0.0004865 

0.0030953 0.447 

0.894 

19. 

-2.0 

2*0 

2/1 

0.016110 

0.004692 -0.001216 

-0.000731 -0.004135 

0.000609 

S,©§0&©85 

0.0029382 0.446 

0.895 

29. 

-2,® 

5.0 

4/1 

0 .043382 

0.005275 -0.002332 

0/000198 -0.001570 

-0.000580 

-0.0005797 

0.0033647 0.448 

0.895 

21. 

0.0 

5,0 

2.4 

0*048046 

0.006152 -0.003152 

0.000138 -0*003754 

-0.000761 

-®,S6iTfi©7 

0.0037393 0.448 

0.894 

22. 

2.© 

SiO 

0,5 

0*070687 

0.005395 -0.003867 

0.000146 -0.001839 

-0*000567 

-0,0005667 

0.0043149 0.447 

0*893 

23. 

4.0 

5*0 

-1.7 

0*881696 

0.003976 -0.004826 

0.000332 -0.001671 

0.000841 

0.8005406 

0.0051259 0.447 

0.894 

24. 

8,0 

-10.0 

-15/1 

0*017147 

0.002982 

0.000140 

0.000001 -0.000259 

0.002918 

0*0829.178 

0.0028822 8.450 

0.193 

25. 

6,0 

-10. c 

-13/2 

0.003715 

©,062987 

0.000035 

0.000030 -0.000510 

0.001651 

0.0016512 

0.0026805 0.449 

0.892 

26. 

10,0 

-10*0 

-16/8 

0.031324 

0.003067 -0.000009 

-0.000065 -0.000594 

0.004453 

0.0044527 

0.0033154 0.447 

0.895 

27. 

12.0 

-10.0 

-18.5 

8.043574 

0.002846 -0.000195 

0,000024 -0.000768 

0.005960 

0.0059597 

0.0037296 0.446 

0.899 

28. 

33.7 

-10.0 

-20.3 

0.047725 

0.001022 -0.000478 

-0.001093 -0.002625 

0*007924 

0*0079245 

0*0045279 0.449 

0.896 

29. 

13.7 

-12.0 

-21*6 

0.040832 

0.003023 -0.000340 

0.000134 

0.000287 

0.007158 

0*0071578 

0.0046045 0.445 

0.897 

30. 

12.0 

-12.0 

-19*8 

0.032574 

0.002973 -0.000079 

-0.0D0126 -0.000466 

0.005406 

0.0054065 

0.0036095 0.450 

0*887 

31. 

10.0 

-1210 

-18*0 

0,020946 

0.003107 

0.000222 

-0.000018 -0.000745 

0.003771 

0.0037706 

0.0031525 0.451 

0.888 

32. 

13.7 

-151,0 

-23,2 

0.029372 

0.003120 

0.000588 

-0/000249 -0.001043 

0.005769 

0.0057694 

0.0036791 0.445 

0.897 

§3. 

12,0 

-15. Q 

-21.7 

0*017217 

0.003252 

0.000666 

-6.000366 -0.000756 

0*003990 

0.0039904 

0.0033791 0.452 

0.887 

34. 

10.0 

-15,0 

-20.1 

0.004187 

0.003295 

0.000561 

-0.001008 -0.000729 

0.002349 

0*0023486 

0.0032939 0.451 

0.886 



.3 

.4 

.2 

.3 

.1 

.1 

.3 

.2 

.1 


.1 

.1 


.6 

.6 


1 . 

1 . 
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\DOO'OMCOUiCO 




PT, 

1 . 

2 . 

3 . 

4 . 

5. 

6 . 
' 7. 

8 . 
9 . 
10 . 
11 . 
12 . 

13 . 

14 . 

15 . 

16 . 
17 . 
18 . 
19 . 
23 . 
21 . 
2 2 . 
23 . 


44 FT. TAPEREC TIP'ftCTCR 9/0R = , 5 / Ml. 25(97! = ,g; 


SHAFT AXES CCEFFICIEfvTS, 8ASEC CA fiCTCF PLACE AREA AN C RCTCR TIE SPEED 

ALPHA ALPHA 

THETA SHAFT CCKTRCL CT CH CVR CFX8 CFY CC CP CPO V/CR M(1.0)(90) 1 s 


6 ,ii 

n *- 
# ** 

-9.6 

;.L224:5 

€ . 223937 

-'.73n46 

£.333195 

-3.32?? 53 7 

C. SO 2 491 

SC 24006 

C. 0JT341 3 5 

0.514 

C .805 

.4 

6 ,i* 

»» * 

-6 .8 

... -52 42 j 

1 > 5 24 56 5 

- 1 . 1.2712 

.2 .‘.,2 >,j 2 18 

-7 .001374 

l'.£L2J75 

C . C {? 2 £ 7 8 7 

j. 5043092 

0.518 

0.802 

.1 

8 .0 

1 * 

— 9 . " 

. 262578 

0.2 .4-79 

*3696 

is. 30212 53 

-C.CCl'568 

£ .033334 

3.0033042 

0.5)052291 

0.519 

0.802 

.0 

4 • »# 

;j • 

-4.9 

J. 035421 

".224191 

-0. "01 3C9 

-C.C3.J378 

-'7. 911 10 7 5 

C .031293 

0. 00139-32 

S. 3034625 

0.511 

0.809 

. 2 

2 

V .0 

-2.8 

1 .02571 7 

0 .21 3992 

-0.032232 

3.301218 

-3. 0 3 104 r. 

3 .C'0 698 

1 .0006975 

C.3027C96 

0.512 

0 . 80S 

, 1 


5 * - 

i> » 2 

j . 364096 

3.7 5256 

- .223824 

.) .7002 52 

-0.002681 

-C.SSS552 

-C .0005522 

€.£048861 

0.521 

0.799 



3. ^ 

2.1 

7. 552527 

S.ii.5299 

-.‘.0*24 15 

~:.mce ir 

-i.A'0ieC6 

-3 .3£ff943 

-170X05431 

07jy4S64cr xr.^n 

0.T99 


2 • V 

5 * -v 

4 . 1 

•• .239922 

A .*45497 

-v. SCI 981 

-fl .30 0ft 1 1 

-0 .00 2073 

-C, £3 3725 

-J.3C07247 

Q. 0037619 

0.512 

0.809 


8 • j 

- 5 

-li. a 

. • J3421S 

*: .204422 

“3.3 11367 

2.0*33257 

-9 .201366 

0.0-02 317 

C .0033167 

ii .303 9 870 

0.512 

0.808 

.6 

1 V S ^ 

~ * * 

““ 1 3 a 7 

. J4A938 

:1 .2.4 4 54 

-) .731683 

0 . ijOifeB 

— :*.uiU6Ci 

£ .2334 420 

C. 0044203 

5.0045834 

0.508 

0.811 

.5 

X » » V 

~ I . • * 1 

~ 16 .b 

.',318331 

f . . j-v 4 23 2 

-7.0 7 '526 

5. 33.:; 2 75 

-3 . j i ,! * 6 6 6 

3. ££3554 

0*0035537 

0.0043631 

0.509 

0.810 

R 

12 * v 

~ 1 u } 

- X e * 5 

2 .029473 

£ .024291 

-5. 1 3 7625 

-C.3 )0 17 1 

-9 .,1337 50 

C.3C5Q41 

o.ar 5C412 

-3.C045432 

0.509 

0.812 

« O 
Q 

13 * 7 

— 17* »> 

- 2 7 » 4 

; .339 < *66 

£ .004421 

7,'. 8 2E 

13 .3}u4 36 

-0.301959 

0.2064 72^ 

■0.X0M716' 

■ -1.7-35ir87T75rS 

"'C7B3PT 

. 3? 

. 7 

1 2 « 7 

— 1 2 « 

-21*3 

■i . 0 2922 7 

C • 7.; 46 91 

i'.i‘.2r8 

-C . -"J(2 1 3 J 

-3 .C 3c 734 

3.205698 

£.0056583 

£ . "048936 

Q.512 

0.810 

, 9 

12** 

“ C 8 

— 17 » 4 

. . 4 . ..i 4 4 

2 .2C42S4 

2177 5 

-c.t:c32*:- 

- 2) J 1 123 

C .C25469 

3. OS 54686 

■5.0047075 

3.512 

3. 809 

.8 

1 * 

- b * • ■ 

- 1 5 » 7 

..03 415 

C.5 24 3 17 

-r.C 3 931 

C. CIO 3 19 

-j .702745 

£5.3 043 5 6 

C .£04056 2 

0.2C43254 

3.510 

0,808 

,8 

O e 

- 8 * V 

— 1 3 » 9 

'.J166-3 

2 .224 "36 

7 2.: 

>.'.'335 

.03:711 

J2 789 

; .«C2789C 

,1.3336251 

0 . 5 IS 

0.8-58 

. 8 

6 * v> 

; 

“1 *8 

. '.’4-3 3 7 

. 3 4648 

~ * 226 . 

.-£ 149 

-7.4.1549 

. i >';2421 

?. 0034198 

0 . 3044805 

3.512 

0.809 


6 

“3 * ■} 

— 8 ♦ B 

.-.232639 

. : 4 i i8 

-5.C U793 

<; . „7;35 5 

.■11625 

£ .£02441 

-0. 0227422 


07510 

O.STO 

* u 

. 5 

4 * J 

- 3 * 

— 6*6 

. v 1 2 2 6 B 3 

0.; .’3966 

3 .1 762 

2." i . J 5 3 j 

- 25 . yO-'’ 729 

s- . v ,) 1 8 40 

■: .CC18396 

3 .3032283 

0.510 

0.810 

# 4 

4 o ^ 

2 » *! 

-3.7 

t . 2 53844 

2.2 4533 

1363 

-U . > j 2 17 

- . C „ 1 4 9 7 

h, 1 5 2-:ei 

-.££23837 

C.3052496 

0.516 

0.811 


^ 

2 * ; 

- 1 *t> 

■ . ; 4 3 2 1 6 

. * 4 6 4 i 

-■•22217 . 

v . 3 :• j IK 8 

.;a ,2 7 

V .uv , 5 Z3 6 

1.0 20 5495 

I. 9036367 

2.512 

0.808 


6 * . 

» 

-5 « 3 

< . 'i t>5 bo 3 

2 . ! j4 4 7 i 

--.* 2,35 3 5 

’ . - 7 2 4', 

- .5 ;1369 

C .£01858 

S.CC 1857 7 

0. 3050586 

3.511 

3.810 
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ROTOR SCALE BATA * PROGRAM LA3530 9 BODY AXES 


05/16/68 PAGE27 
TIME 910.93 


Table 11-19. (Concluded) 


TEST 310.0 RUN 14 


PT. 

1. 

2 . 

3. 

4. 

5. 

6 . 
7. 
8 ® 
9. 

10 . 

11 . 

12 . 

13. 


THETA 

2.0 

2.0 

2.0 

2.0 

0.0 

0.0 

0.0 

0.0 

- 2.0 

- 2.0 

4„D 

4.0 

6.0 


ALPHA 

SHAFT 


- 2.0 
- 2.0 
OiO 
2,0 
0.0 
2.0 
4*0 
6*0 
6.0 
4,0 
0*0 
- 2*0 
—4, 0 


44 FT. TAPERED TIP ROTOR V7QR * ,5/ Mil. 0)190) *,8/ 


ALPHA 

CONTROL 


SHAFT AXES COEFFICIENTS, 8ASE0 ON ROTOR BLADE AREA AND ROTOR TIP SPEED 


CT CH CYR 


GMXB CMY 


CQ CP 


CPO 


V/OR Ml 1.0) (90S 1 s 


-*4*0 

0.016566 

0.003254 

-3*0 

0.026185 

0.004205 

— li<0 

0.04S1B1 

0.006329 


0.076474 

0.009794 


0.0169.44 

0.003288 

1.0 

0.038915 

0.004712 

3,0 

3.063241 

0.007278 

5*0 

0.087219 

0.009602 

5.0 

0.051631 

0.004876 

3.0 

0.028909 

0,003636 

-1*0 

0.037023 

0.012557 

-*3.0 

0.066146 

0,009993 

-5*0 

0.0416-34 

0.006298 


-0.000687 
-0.000901 
-8.001738 
-0.002878 
-0.000729 
-0.001637 
-0,802527 
-0.003391 
-0.002825 
-0.001678 
-0.003416 
-0.002664 
-0. 001503 


-0,000033 
-0*000029 
-8.800017 
8.098097 
-0.000041 
-Ow 008123 
-0* 009107 
9iO0§037 
-0*8§0S3i 
-0- 068085 
S.W6492 
0. @80075 
0.000013 


-0.000263 
-Q. 000609 
-0.001039 
-0.001250 
-0.000148 
-0.000629 
-0.001235 
-0.001471 
-0.008564 
-0.000571 
-0.001488 
-0.001630 
-0.000751 


For the following data points 
a 1 and/or b 1 jS Oo ± .2° 
s s 


0.001277 

0.0012825 

0.0026617 

0.514 

0.805 

0.001231 

0.0021118 

6.0028208 

0.517 

0.803 

0.000157 

0.0003447 

0.0033858 

0.514 

0.805 

-0.001068 

-0.0009358 

0.0052405 

0.518 

0.799 

0.000999 

0.0009423 

0.0026076 

0.511 

0.866 

0.000074 

O.980I2Z1 

9.0031617 8.513 

0.805 

-0.001665 

-0.0014673 

0.0043300 

0.513 

0.805 

-0.003042 

-0.0026958 

0.0065611 

0.515 

0.805 

-0.901541 

-0.800086 

0.0037603 

0.514 

0.804 ‘ 

0.000216 

0.0001206 

0.0029580 

0.510 

0.809 

0.000251 

®.s@i3@i9 

0.0063242 

0.510 

0.808 

0.000646 

0.0006424 

0,0043658 0.513 

0.604 

S.S01494 

0.0013890 

0.0030255 

0.510 

0® 808 


.3 

.2 

.2 

.2 

.2 

.2 

.2 

.2 

.1 

.1 

.1 

.1 

.1 


PT. 

THETA 

ALPHA 

SHAFT 

a l 

1 

2 

-2 

X 

S 

0 

2 

2 

-2 

1.4 

3 

2 

0 

2.9 

4 

2 

2 

4.8 

5 

0 

0 

0 

6 

0 

2 

1.4 

7 

0 

4 

2.9 

8 

0 

6 

4.3 

9 

-2 

6 

.8 

10 

-2 

4 

- .7 

11 

4 

0 

6.7 

12 

4 

-2 

5.3 

13 

4 

-4 

3.4 
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ROTOR SCALE DATA * PR06RAM LA3530 * BODY AXIS 


05/1 6/66 PASE29 
TIME 910.93 


Table II - 20. Rotor No. 2. 


TEST 310*0 RUN 15 


44 FT. TAPERED TIP ROTOR VX0R * ,52 MI1.0M90) <* .81 


ST o 

theta 

ALPHA 

SHAFT 

ALPHA 

CONTROL 

SHAFT AXES COEFFICIENTS*. BASED ON ROTOR BLADE AREA AND ROTOR TIP SPEED 
CT CH CYR CMXB CMY CO CP 

CPO 

V/QR 1 

*411.0) ( 90 ) 

i . 

6.0 

-5.0 

-10.1 

0.023627 

0.004043 -0.000595 

-0*000193 

-0.000715 

0.002469 

0.0022069 

0.0032143 

0.526 

0.811 

2 « 

8.0 

-.510 

-12.0 

0.036362 

0.004439 -0.001154 

-O.0OiO24 

-0.001052 

0.003304 

0.0029701 

0.0035596 

0.522 

0.814 

3. 

is .r 

- S .§ 

-14.1 

0.0475*5 

0.004662 -0.001646 

-0.000063 

-0.001849 

0.006823 

0.0040518 

0.0042038 0.523 

0*812 


12.0 

-5.0 

-15*8 

0.055494 

0.004265 -0.002035 

-81 000144 

-0.001370 

0.006034 

0.0053004 

0.0048435 

0.522 

0.812 

5. 

12 .0 

-7.8 

-17.0 

0.046155 

0.004673 -0.001258 

-0,080011 

-0. 0009 93 

0.005219 

0.0049301 

0.0043093 

8.524 

0.810 

6« 

12.0 

- I 0 i 0 

-18*6 

0*029926 

0.004802 -0.000419 

-©*@08089 

-0.008729 

§. 004887 

0.0041751 

0.00308®®' 0,-522 

0*811 

?. 

10.0 

-7.® 

-15.3 

0.036898 

0.094527 -0.000904 

-0.000012 

-0.60066 S 

0.004 886 

e . ©037786 

@.©037098 

0.521 

0.811 

8. 

».o 

-7.6 

-13.3 

0.026329 

0.004405 -0.000735 

-0.®§®364 

-0,000810 

0.003252 

0.0023128 

3.6033849 

0.521 

0.810 

9. 

So © 

0.0 


0.064825 

0,003386 -0.003198 

-0.090070 

-0.001430 

0 .003407 

0. @030012 

6. Q 845 S 2 O '0 V 521 

0. 800 ' ” 

X © o 

6.0 

9.0 

-7 »1 

0.055322 

0.00413,? -0.002799 

-0.000056 

-0.001243 

0.002016 

©.0018455 

0.003842® 

0.521 

0,814 

11. 

4.0 

0.® 

”4*9 

0.044657 

0.004084 -0.002104 

-® i ,©»051 

-6.000709 

0.061 §54 

0,0012606 

6.0033063 

0.524 

0.809 

is. 

2.0 

0*0 

-2.9 

0.032504 

0.003744 -0.001441 

-0* 001026 

-0.000600 

0.001867 

9. 0009530 

0.0021641 

0.524 

0.809 

13. 

2.0 

2.0 

-1.6 

0. ©461 69 

0.004001 -0,001286 

a.®s«0it 

-0.000886 

O»0O04®6 

0. ©004266 

0.0032517 

0.522 

0.812 

14. 

0.0 

2.0 

0*2 

0,033740 

0.003874 -0.001713 

9*00@96 B 

-0.000594 

0. SO 04 S 2 

0.0003959 

0,0029725 

0.521 

0.811 

15. 

»;» 

5.0 

2.0 

8.054844 

0.004268 -0.003315 

0.000072 

-0.000626 

-0,900946 

-0.0007831 

0 .0037155 

0.518 

0.814 

16. 

0.0 

7.0 

3*2 

0.688557 

0.00409? -0,084557 

§1000132 

-0.000851 

- O .0 O 19 S 0 

-0.0016774 

0. 0045585 

0.520 

‘ 0.810 

17. 

2.0 

5.0 

0*2 

0.066473 

0.003935 -0.004078 

0.090031 

-0.000820 

-0.000717 

-0.0005722 

0.0041648 

0.518 

0.814 

18. 

4.0 

5.0 

-2*1 

0.075636 

0.003124 -0.005293 

0.000283 

-0.801029 

0 .000842 

0.0002781 

0.0050921 

0.524 

0,807 

19. 

4.0 

2*9 

-3.7 

0.055317 

0.003549 -0.009134 

-0*000126 

-0.000802 

0.001003 

0.0009034 

0.0036444 

0.527 

0. S 05 

20. 

6,0 

2.0 

-5.9 

0.066061 

0.003276 -0.003932 

0.000189 

-0.00124? 

0.001984 

0.0017418 

0.0044419 

0.522 

0.810 

21. 

6.0 

-3*0 

-8*8 

0.038400 

0.004230 -0.001499 

0.000072 

-0.000776 

0.002469 

SS .0021 B 92 

0.0032504 

0.521 

0.809 

22. 

fa * 0 

-3.0 

-6*8 

0.024971 

0.005334 -0.136523 

85.292017 

-0.002960 

0.041599 

0.0016847 

0.0037697 

0.528 

©.804 

23. 

8,® 

-3.0 

-10.9 

0.049367 

0.00440& -0.002005 

0.000030 

-0.001167 

0.003296 

0.0029619 

0.6037843 

0.519 

0.813 

24. 

10.0 

-3.0 

-12.8 

0.056758 

0.004054 -0.002600 

8, 000069 

-0.001599 

0.004875 

0.0040871 

0.0044885 

0.519 

0.812 
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ROTOR SCALE DATA * PROSRAH LA3530 * BODY AXES 


05/16/66 PAGE 3 
TIME 907.07 


Table II - 21. Rotor No. 3. 


TEST 310.0 RUN 19 


36 FT. ©012 ROTOR 


VXOR * ,5 


H( 1*011901 * ,63 


SHAFT AXES COEFFICIENTS*. 8ASE0 ON ROTOR BLADE AREA ASS0 ROTOR TIP SPEED 


PT. 

THETA 

ALPHA 

SHAFT 

ALPHA 

CONTROL 

CT 

CH CYR CMXB 

CHY 

CO 

CP 

CPD V/OR 1 

RU.0H9I 

1 . 

8.0 

-2.0 

-9«j6 

0.046005 

0.004323 -0.002206 -0.000205 

0.006463 

0.003024 

0. 0028436 

0.0040947 0.5X1 

0.648 

2 . 

10.0 

-2*0 

-11.6 

0.056515 

0.004&08 -0.002827 0.000021 

0.006402 

0.003965 

0.0037217 

0.0048651 0.512 

0.647 

3 e 

6.0 

-2.0 

-7. a 

0.037194 

0. ©04234 -0.002568 ©.@91227 

0.006751 

0.002865 

0.0022558 

0.0035767 IT. 514 

‘ 0. 644“ 

4. 

6.0 

-2.0 

-5.8 

0.023564 

0.003674 -0.001259 -0*000228 

0.006514 

0.001797 

0.0017716 

0.0031824 0.508 

0.643 

5, 

2.0 

-2 i 0 

-3J7 

0.912549 

0.003562 -0.000668 01000812 

0.007035 

0.001306 

0.0013811 

0.0029683 0.5X2 

0.644 

6. 

0.0 

-2.0 


0,080672 

©.©03392 -0.000252 -0,080080 

0.006589 

0.001197 

0 .001X443 

0.0028631 SX5T1 

0.644 

7. 

0.0 

2.0 

S J7 

0.023484 

0.003651 -0.092350 0.001399 

0.006673 

0,001152 

0.0006763 

0.0030295 0.512 

0.641 

B® 

2.0 

2.0 

-142 

0.036261 

0.006005 -0.002182 -0.009057 

0.006361 

0 .000789 

0.0006718 

0.9032641 0.508 

0.642 

fir 

4.0 

2 vg 

-3.*3 

0.048564 

0.00*058 -0.003036 0*000304 

0.006589 

8.001251 

0.00X0761 

0.0058728 0.5X2 

kwt 

10 a 

6.0 

260 

-545 

0.958471 

0.00*315 -0.09363® 01000182 

0.005049 

0.001769 

0.0016368 

0.0046639 0.511 

0.640 

11. 

S .0 

2.0 

-7.2 

©.©68394 

0.004056 -0.004321 0*009061 

0.005222 

0.002678 

O.00243S2 

0.0054269 0.511 

0.640 

12. 

1©.0 

210 

-SsS 

0.079146 

S. 003877 -0.005276 81080322 

8.004484 

0 .004191 

0.0037X9® 

0t« 00S7X22 -- ®'® 5XT 

“0.09- 

13. 

I©.© 

0 &© 

-1042 

0.068045 

0.004457 -0.003820 -01000121 

0.005080 

0*004003 

0.003688? 

0.0056594 0*509 

0.641 

16® 

12.0 

-2.0 

-154? 

0.068295 

0.004390 -8.0O36&6 -01900136 

0.005353 

O.O0S780 

©.©©51166 

0.0050353 0.509 

0.641 

15. 

12.0 

"4i0 

-1446 

g. ©56791 

S.O04860 -0*002757 -01690014 

0. ©05471' 

0.005447 

0i 0049261 

O.00SX858 01507 

0,543 

16. 

10.0 

-6.0 

-1247 

0.0446*6 

©.804485 -9. ©02082 -0*080005 

0.005905 

0.004244 

0.0038069 

0.0643643 0.512 

0.639 

17. 

8.0 

-4.0 

-1141 

0.034220 

Q.S04188 -0.001515 -il»©Qi@65 

0.005875 

0.003289 

0.0029804 

0 .0038068 6.510 

0.641 

18. 

6.0 

-6.0 

-941 

9.024899 

0.003883 -0.001145 0*800191 

0.00606? 

0.002517 

6.0022832 

0.0033298 S1509 

0.638 

19® 

4.6 

-6.0 

-7.2 

©.011893 

0.003492 -0.000585 -6*006273 

0.006091 

0.001768 

0.0017X14 

0.0030488 0.507 

0.639 

20 ® 

6.S 

-6.0 

-1049 

0.012391 

0.083741 -0.000451 -01000105 

0.005962 

0.002132 

0.0020298 

0.0032499 0.307 

0,639 

21. 

§.8 

-610 

-1241 

0.024956 

8.00.4205 -0.000874 -8,000079 

0.005629 

0.003100 

0.00283X1 

0,0035893 Ofi 508 

■ r.Bt 

22. 

10.0 

-6iC 

-13.8 

0.033842 

0.094443 -0.001108 -0.000020 

0.005533 

0.004091 

0.0037397 

0.0041153 0.511 

0.638 

23. 

12 .0 

-6.0 

-1546 

0.047187 

0.004842 -0.001865 -0*606070 

0.005280 

0.005569 

0.0050262 

0.0048217 0.510 

0.637 

24® 

16.0 

-6.S 

-1748 

0.061482 

0.005396 -0.001935 -0.009299 

0.005154 

S.0S729® 

0.0066466 

0.0057088 0,5X1 

0.637 

25. 

8.0 

0.0 

-845 

0.056982 

0.004081 -0.003142 0*000168 

0.005772 

0.002922 

0.0026991 

0.0045754 ©.511 

0.637 

26. 

6.0 

0.0 

-6.7 

0.046701 

0.003978 -0.002521 0*006051 

0.006070 

0.002218 

0.0020543 

0.0039432 0.510 

0.637 

27. 

4.0 

0.0 

-4.7 

9.035182 

0.003859 -0.001962 -0,006195 

0.005902 

0.001623 

0.0014904 

0.0033797 0.510 

0.63? 

28. 

2.0 

8.0 

-2.5 

0.025141 

0.003005 -0.001369 -0,000088 

0.006094 

0.001162 

0.0010876 

0.0029890 0.510 

0.637 

29. 

0.0 

0.0 

-0.5 

0.012107 

0,003608 -0.000774 -0.606070 

0.0Q6I64 

0.001023 

0.0009986 

0.0028209 0.508 

0.638 

30. 

8.0 

6.0 

2 40 

0.036717 

0,004565 -0.002292 91006096 

0.005563 

0,000031 

0.M0O408 

0.003565 5 0*508 

0.638 

31. 

0.0 

610 

3.1 

©.@47231 

0.004904 -0.003002 -0.006108 

0.005651 

-0.000840 

-8.0006863 

0.0042112 0.513 

0.637 

32. 

2.0 

6.0 

1.5 

0.059448 

0.004547 -0.003856 0*000188 

0.006239 

-0.0007*4 

-0.0006055 

0.0046832 0.513 

0.637 

33* 

2.0 

6.8 

0.1 

0.047546 

0.004660 -0.002766 -01006120 

0.005517 

0.000179 

0.0001201 

0.0040490 0.5X1 

©i 639 

34. 

6.0 

4.0 

■*241 

0.059570 

0.004249 -0.003607 -0.000057 

0.006040 

0.000626 

0.0004412 

0.0045126 0.5X2 

0.639 

35. 

6.0 

6.0 

-0.9 

0.069718 

0.003667 -0.00454? 0,006294 

0.005817 

0.000066 

0.0000398 

0.0053060 0.510 

n. 641 

“36. 

" r 6.0 

610 


0. #81485 

0.003246 -0 1005350 gT0W0M“ T«T0B'5?IS , ~O70Sl-fI'4~''ff;OT01'4^ ’ 5T00d465t^^513r~frrB3T “ 

17 . 

6.0 

4.0 

-4 42 

0.070468 

0.003988 -0.004576 6*000012 

0.005874 

0.001628 

0.0013347 

0.0055917 0.514 

0,637 

38 . 

6.0 

8.0 

-1.7 

0.094068 

0,002004 -0.006294 0.000487 

0.005636 

0.000612 

0.0005257 

0.0077084 0.513 

0,637 

39. 

4.0 

8.0 

0.2 

0.084258 

0.003081 -0.005356 0.000271 

0.005779 

-0.000860 

-0.6006075 

8.0064895 0.510 

0.63S 

60 » 

6.0 

10.0 

1.5 

0.097115 

0.002031 -0.006016 0*000321 

0.005776 

-0.001482 

-0.0011745 

0.0078669 0.510 

0.635 


.0 
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TEST 119.0 RHN 14 


Table XX-21 . (Concluded) 


M FT. 0®12 ROTOR V*QR * ,z\ Ml 1.0} (901 * . 63 

SHIFT CBSJrFfCiCTTl* BK5E0 OH WOTDR SL8DE *RE S WIWTTP SPEBO 


FT. 

theta 

MM 

SHAFT 

ALPHA 

CONTROL 

' 1ST ' 

?.*" 

-W 

~ =572~ 

37. 

4.0 

-6,0 

-8*6 

38. 

6.0 

10.0 

-0.5 

39. 

8.0 

8i0 

-3.5 

40. 

8.0 

6i>0 

~4 , 8 

41. 

8,0 

4,0 

-6.1 

42. 

10,0 

4.6 

-7.5 

43. 

12.0 

0.0 

-12*1 


ff»WJ2454 

0.002673 

0.109749 

0.098191 

0.087975 

0.080616 

0.087455 

0.078799 


-W.MMST 

0.003375 

0.001034 

fl. 001212 

0.002455 

0.003762 

0.902784 

0.003302 


^O^TWirriv 

-0.000697 

-0.005766 

-0.004902 

-0.004895 

-0.004952 

-0.004439 

-0.009746 


0.000294 

0.000231 

0.000310 

0*000020 

0.600280 

§.000694 


0.003558 

0.004210 

0.004307 

0.004039 

0.004201 

0.003920 


V/OR MU.OM90) 


-0.00015CT KT.W«4r 
-0*000124 0.004956 


0.M1516 @.0813768 0.9D29I99 0.905 0.623 
0.000145 0.0002915 Q. 0091958 0.503 0.623 
0.002087 0.0017908 0.0086799 01505 0.625 
0.002343 0.0018743 0.0072623 0.505 0.623 
0.002373 0.0019577 0.0062838 0.506 0.624 
0.003978 0.0033742 0.0073812 0.507 0.624 
0.005844 0.0051221 0.0063816 0.504 0.623 


For the following data points 
a 1 and/or b. 5 s 0° ± .2° 
s s 

ALPHA 

PT. THETA SHAFT a b 

s s 

25 4 7 0 .7 

39 8 8 0 .7 

40 8 6 0 4 

42 10 4 0 .6 

43 12 0 0 .6 
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ROTOR SCALE DATA * PRQ6RAM IA3530 * BODY AXES 


05/16/68 PAGE11 
TIME 907.07 


TEST 310.0 RUN 23 


Tahle 11-22. Rotor No. 3. 


34 FT. 0012 ROTOR V/OR * ,<S5 MIU0H90) » ,54 


SHAFT AXES COEFFICIENTS* BASED ON ROTOR 


PT. 

THETA 

ALPHA 

SHAFT 

ALPHA 

CONTROL 

CT 

CH CYR CMXB 

1. 

0.0 

0 « 0 

-019 

0.010147 

0.004985 -0.001162 -0.008035 

2 A 

0.0 

Z ©Q 

-B„8 

0.022610 

0.005254 -0.001985 -01000144 

3. 

0.0 

4iO 

9*9 

0.037955 

0.005775 -0.00*57? -@.000563 

4. 

0.0 

6*0 

2.0 

0.04786.7 

0.005054 -0,003570 -01000498 

15 © 

0.0 

7iO 

Z4& 

0*053658 

0,006072 -0.004197 -0.000706 

6. 

0.0 

8,0 

3i0 

0.061867 

0.005910 -0.004864 -0.980050 

7 * 

0.0 

5.© 

1.6 

0,040901 

0.005761 -0.003115 -0.009542 

8, 

2,0 

5*© 

-016 

0.047566 

0.006021 -0.003610 -01909835 

9. 

2.0 

6.0 

-0..2 

0.051515 

8. §95420 -9. @04735 -0.000314 


2.0 

7,0 

Oil 

0,057633 

0.005310 -©.005338 -0a®0§404 

ti. 

2 a® 

8.0 

016 

0.066735 

0.095300 -0.005516 -0.090236 

12. 

2«S 

41© 

-U4 

0*043009 

0.006240 -0. 003465 -0.000345 

13* 

2,0 

2.8 

-2*3 

0.030045 

0.006023 -0.002813 0.030024 

14. 

2,0 

0*0 

-3J2 

8.017574 

0.©®S761 -0.001695 -0.600500 

15, 

2.0 

*-2.0 

-4w2 

0.008002 

0.065592 -0.601097 -0.000091 

16* 

4,0 

->2.8 

-615 

0,013886 

0.666020 -0.001745 -0,000078 

X ”? w 

6.0 

-4,0 

-7*5 

S. 063681 

0.005673 -©,000847 -0*000485 

18, 

6.0 

0.0 

-5,7 

0»©24©88 

0.006170 -0.002373 -0.000230 

19, 

6.0 

218 

-4.5 

0.037773 

0.006360 -0.003885 01000177 

20 * 

4.0 

3*0 

-4*1 

0,044537 

0.006400 -0.004132 0,006143 

21 . 

6.0 

4l0 

-3*6 

0,851446 

0.006299 -0.004709 -0.000041 

22 * 

4 ,© 

5.0 

-3.1 

0.054696 

9.005875 -0.005235 0.006258 

23. 

4,0 

6,0 

- 2*5 

0.059899 

0.005651 -0.005619 -0.000208 

24. 

4,0 

7.0 

- 2,0 

0.067518 

0.006022 -0.006063 -0,000190 

25. 

6,0 

8 ®0 

-1.5 

0.072790 

0.004967 -0.006685 0.600419 

26, 

6.0 

7.0 

- 3,-9 

0.074158 

0.005449 -0.006615 -0,006105 

2 7. 

6 ,© 

8*0 

-3*5 

0.079030 

0.004363 -0.006134 0.000107 

20 ® 

6.0 

6.0 

-4*5 

0.065712 

0.005906 -0.006552 -0,000036 

29. 

6.0 

4.0 

-5*6 

0,056222 

0.006588 -0.005583 0.000178 

30 . 

6 o 0 

2,0 

-* 6*6 

0.043156 

0.006716 -0.004556 0.606706 

3^1 * 

6.0 

0*0 

-7.6 

0.032187 

0.006727 -0.003426 0.060350 

32, 

6 ® C 5 

- 2.0 

-8«:7 

0.021500 

0.006793 -0.002208 -0.000193 

33 , 

6 0 0 

-4*0 

- 9*5 

0 . 008262 

0.005996 -0.001188 0.000016 

34 . 

8.0 

-4,0 

- 11. >6 

0.015617 

0.006900 -0.001297 -0,000679 

35 « 

8.0 

- 6.0 

- 12*6 

0.006651 

0,006925 -0.001012 6.548506 


BLADE AREA AND ROTOR TIP SPEED 


CMY 

CQ 

CP 

0.009854 

0.001320 

0.0011998 

0,010279 

0.000870 

0,0007986 

0.010399 

0.000016 

0.000031 

0.010700 

-0.000741 

-0.0006656 

0.007905 

-0.001424 

-0.0010645 

0.007609 

-0.002035 

-0.0015968 

0,008926 

-0*000296 

—0.0002661 

0.008776 

-0*000024 

-0.0001345 

0.00894? 

-0,000502 

-CJ.0883992 

0.008260 

-0.000993 

-0.0007984 

0.007830 

-0.001717 

-0.0013306 

0.808659 

0.000406 

0*0002661 

0.008281 

0.001003 

0.0009315 

0*008892 

0.001593 

0.0013308 

0.008906 

0.001411 

0.0014837 

0.608630 

0.001798 

0.0817299 

0.008830 

0.001717 

Q. 0016142 

0,006901 

0*001128 

0.0016141 

0.008861 

0.001404 

0.0010760 

0.009377 

0.001257 

e.SOOTOTl 

0.088952 

0.000796 

0.0005380 

0.009715 

0.000599 

0.0004035 

0.009287 

0.980166 

-0.000134? 

0.008313 

-8,000473 

-0.0006737 

O.OO74B0 

-0.000642 

-0.0008884 

0.808697 

0.000558 

0.0004042 

0.009465 

0.000363 

0.0002695 

0.007916 

0 .000752 

0.0004042 

0.008272 

0.001429 

0*6009434 

0.008431 

0.001955 

0.0014821 

0.009060 

0.001974 

0.0018864 

0.009245 

0.002111 

0.0018864 

0.009395 

0.001927 

0.0018897 

0.009294 

0.002504 

0.0024297 

0.009290 

-0.055256 

0.0018898 


CPO 


V/OR MU.0M90I 


0.0044359 

0.650 

0.540 

-1.0 

0.0047150 

0.652 

0.541 

- .7 

0,0055556 

0.653 

0,542 


0.0057831 

0.654 

0.542 

-1.4 

0.6069161 

@.6S© 

0.54© 

-1.4 

0.3076118 0.649 

0.340 

............ 

0.0057073 

0.65© 

0.541 

-1.1 

0.0063825 

0.653 

8.539 

-1.0 

8.006*73T 0.638 

0.540 

"™ -1.0 

0.0070266 0.650 

0.540 

-1.1 

0. ©07892® 

0.649 

0.540 


0,0061742 

0.638 

8.541 

- .8 


9.0654820 0.65® 0.541 
0.0050657 0.651 0.541 
0. 8049083 0., 649 0.54 Or 
0.0053166 0.65© 0.541 
0.0051498 0.665 0.539 
©<>0056222 0.654 0.539 
0.0060227 0.654 9.539 
0.0064176 ©.654 0.539 
0.086862? 0 . 654 0.539 
0.0071963 0.653 0.539 
0.807461? ©.654 0.538 
0.0083967 0.654 0.538 
0.0087688 0.653 0.538 
0.0095789 0.654 0.538 
0.0099827 0.654 0.538 
0.0085295 0.654 ©.538 
0.0076794 0.657 0.539 
0.0867624 0.654 0.530 
0,0062350 0.654 0.538 
0.0058111 0.654 0.538 
0.0054209 0.654 0.538 
0.0062082 0,654 0.538 
0.6059403 ©.655 0.538 


- 1 . 
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KOTO* 5C&L1 MTS - ®' WVH 'LIMIT • §SSY AM I 


■WWBWI1! 
fife «§?.#? 


TEST 110.0 RUN 19 


Table 11-22. (Concluded) I 


34 FI. 0012 ROTOR V20R a , S; M<1*0N90) ■ , 5 V 

SHIFT MIS GUBOPICIENTS, BASED 0® ROTOR 8LMHE AREA AID ROTOR TIP SPEED 
ALPHA ALPHA A 

PT * THETA SHAFT CONTROL CT CH CTR CNX6 CRY CQ CP CPO V/OR Nil. 0) (90) X s 


I§* 

ft.o 

' '-2i<r 

-10.7 

07027573” 

73. Off 7219 -Q^ffOI'43’2 

-07000030 

ST. 

@»® 

0*0 

-9*7 

0.037534 

0.006920 -0.003765 

s.ooeif® 

38. 

8 o@ 

240 

-8.7 

O.0495S2 

0.006599 -0.004949 

0*900733 

39. 

8.0 

4.0 

-7*5 

0.062552 

0.006387 -0.095614 

0*000293 

48. 

8.0 

6*0 

“6*0 

0.075342 

0.006156 -0.005741 

0*000262 

41. 

8.0 

8 

-4,0 

0.101536 

0.007325 -0.006365 

0*000332 

*2. 

I#.® 

6.0 

-620 

0.1042*5 

0.010636 -0.006245 

0.000756 

43* 

10.0 

4©0 

-8*0 

0,081245 

0.009274 -0.006284 

0*000223 

44* 

10.0 

2.0 

-1040 

0.058790 

0.008102 -0.005109 

§. 090488 

4S. 

iff. 6 

0*0 

-1145 

0.044512 

0.0080S4 -0.004379 

9« 000743 

44. 

10.0 

”240 

-12*5 

0.035133 

0.008517 -0.003269 

0.000933 

47. 

10 . s 

-440 

-13 *'5 

0.022188 

0.007761 -0.001849 

-0*000156 

48. 

iff. 6 

-6*0 

-1425 

0.012395 

0.007543 -0.601178 

0,000969 

49. 

10.0 

-6*0 

-15*4 

0,002803 

0.007728 -0.000367 

-0*000177 


0 « 

”67igSM9 

~0;i'0242W 

-UTmsmjr 

'07SM~ 

~175¥i 

,1 

@.80917? 

®.®@S®1!4 

0.0022947 

0.006751? 0.6*4 

iln 

- .1 

0.008972 

0.002447 

0.0020248 

0.0073316 0.655 

0.538 

- ,1 

0.008481 

0. 002072 

S.80I7WT 

ff.WSSHS 0.654 

0.538 - 

.0 

0.007690 

0.802012 

0.0017548 

0.0106362 

©« 654 

0.538 

.4 

0.005711 

0.002161 

0.0018898 

0.0153902 

0.655 

0.538 

.4 

0.004153 

0.004143 

0.013644 J 

0.017050 

0.553 

" 07538 

.0 

6.005463 

0.003620 

0.0031164 

0.0125999 

0.657 

0.538 


0.00809© 

0.003225 

@.©020405 

0,0093426 

0.657 

0.539 

*5 

0,008408 

0.003279 

0.0029750 

0.0081488 

0.653 

0.33S 

T x 

0. 008604 

0.0O32S7 

0.002974® 

0.0076784 

0.654 

0.538 

2 

0.009311 

0 .903059 

0,0028399 

0,0060734 

0.6S5 

0.538 

3 

0.009518 

0.00264S 

0.0025695 

0.0066298 

07656 

0.538 — ■ 

4 

0.O0875B 

0.002093 

0.0018931 

0.0066463 

0.655 

0.538 

.4 


For the following data points 
and/or b. t Oo + .20 
s s 


ALPHA 


PT. 

THETA 

SHAFT 

a l 

b l 




s 

S 

40 

8 

6 

1.0 

0 

41 

8 

8 

2.9 

0 

42 

10 

6 

4.8 

0 

43 

10 

4 

2.9 

0 

43 

10 

2 

.5 

0 


,,70 



ROTOR SCALE DATA « PROGRAM LA3530 * BODY AXES 


05/16/66 PAGE 5 
TIME 907.07 


Table II - 23. Rotor No. 3. 


Test 310.0 RUN 20 


34 FT. 0012 ROTOR V/QR * ,75 


MU/01490) * . 50 


PT. 

THETA 

ALPHA 

SHAFT 

ALPHA 

CONTROL, 

£T 

CH 

CYR 

1. 

8.0 

0.0 

-9/5 

0.042433 

0.007378 

-0.003689 

2 a 

$»@ 

0.0 

-7*b 

0,034035 

0.006486 

-0.093241 

© 

6.6 

0.0 

' -T/B 

0.025665 

0.0D7874 

-0.003312 

4® 

H *0 

0/8 

-9*8 

0.036513 

0, 008671 

-0.006429 

So 

i.o 

•»2.0 

-11*1 

0/021264 

0. ©89274 

-9,002841 


10,0 

-2*0 

-I*J0~HKIK«293 

0.010166 

-0.009354 

T » 

6.0 


-9/1 

0.01S379 

0.008314 

-0.001913 

®* 

6.® 

-4*0 

-9/B 

•3.503579 

0.007889 

-0.001079 

9 # 

~ 0.0 


-ir/© 

0.005554 

©,©09192 

-0.001291 


10.0 

-i440 

-13/8 

0.0131656 

0*010834 

-0*001868 

11. 

10.0 

-*4/0 

•*8/0 -®»0©4?47 

0,006476 

-0.090497 



»2i§ 

-ms 

0.807531 

0.TO6T74 

-0.001258 

13® 

2.® 

"2*0 

-4.1 

0.003975 

a ,005880 

-0.000898 


2.0 

0i»@ 

-3/3 

0, ©16783 

0, ©06337 

-0.001888 

15*' 

0.0 

w,® 

-1/1 

mmsem 

0/001992 

-0.001049 

3f>® a 

0.0 


-0/1 

0,022879 

0,005940 

-0.002303 

IT, 

0.0 

4^0 

0/1 

0.024806 

0.0S636S 

-0.003314 

.&i! « 

0.0 

6*9 

1/9 

§.64468? 

0.003521 

-0.004 136 

19. 

9,8 

8.0 

2,4 

8. 07.1077 

0,003797 

-0.005547 


2,0 

®i6 

0/5 

0.079469 

8.001764 

-9.W&270 

^ i-? 

” 2.0 

s*e 

-0/6 

0.060099 

0.005891 

-0,005508 

22, 

2.0 

410 

-l/a 

0.044520 

0,004692 

-0.004394 

28, 

4.0 

4/0 

-3,9 

0,050814 

0.007149 

-0,005402 


" 4.0 

2*0 

-4/8 

0.034617 

0.007714 

-0.004611 

25. 

4,0 

s.o 

-5/8 

0.022094 

0.007645 

-0.003065 


6,0 


-7,0 

0.041314 

0.008298 

-0.004883 

27. 

' 2.0 

2/0 

-2,6 

0.030236 

0.007045 

-0.003177 

« 

4.0 

6.6 

-3/0 

0,062057 

0.006210 

-0.006819 


SHAFT AXES C0BFFIC4ENT5» BASED ON ROTOR BLADE AREA AHD ROTOR TIP SPEBO 


CMXB 

CMY 

CQ 

CP 

0.000086 

0.011269 

0.002507 

0.0023610 

- 0*000209 

0.011667 

0.002238 

0.0018053 

0.Q3OT25 

0.012568 

0/001803 

0.001T34T 

@.©60087 

0.016331 

0.002015 

0.0021107 

S,80®223 

0.015036 

0.001971 

©.@021108 

-0,000076 

0.018476 

0 .002428 

0.0022908 

-©*@@*098 

0.013371 

0.001154 

9.0017656 

-0/000341 

0.013045 

8/001666 

0.0915891 

-f. 8014 '68 

0.0X3948 

@.001678 

0.00X7658 

-O,O0©245 

0.015318 

e,0sias4 

0.0022955 

-@i» 009194 

0.0X3878 

0.001277 

0.0012361 

-01008425 

0.0X3830 

0.001462 

0.0015892 

-0,8O§2e9 

0.014519 

0.001266 

0.0014126 

0*000161 

0.016338 

0.001389 

0,9014128 

-81001159 

0.014338 

0,001091 

0. 0012360 

-0,a©®033 

0.014860 

0. 001390 

0,6008846 

-0.008097 

0.000546 

S, 000098 

0.0003538 

-0.000216 

0.017446 

-0.90048? 

-B. 0003538 

-0*008312 

0.017723 

-0.002283 

-0. @017690 

-0. 909411 

Q. 020643 

-0.002209 

-0.0015921 

0.008043 

0.015205 

-0.000728 

-0.000530? 

-0.800046 

0,01784? 

0,009468 

0.0003538 

0.008375 

0.013595 

0.000219 

0.0005307 

Q.@©§834 

0.0125.71 

@.001316 

0.0012384 

0.008553 

0.012943 

0.001502 

0.0014153 

0.000399 

0.012802 

0.001*13 

0.0012719 

-0/908214 

0.012784 

0.001158 

0.0006862 

0/008561 

0.012702 

0.000078 

0»00©0@00 


CPO 

0.0072555 
0.0061226 
0.0075900 
0.0084432 
0.0085221 
0. 0S9@434 
0.0076867 
0.0073510 
0.0084123 
©.@092801 
0.0063788 
0,008513® 
0.0057555 
0,0062075 
0.0057684 
0.0059683 
0.0084473 
0.0057500 
0,0083605 
0.0077414 
0.0083668 
0.0061730 
0.0084834 
0.0079558 
0.0071924 
0.0086843 
0.0069888 
0.0094442 


V/OR MU.0H9DI 


0.675 

0.674 

0.747 

0.754 

0.754 

0.T54 

0,756 

0.756 

0.757 

0.757 

0.757 

0.757 

9.757 
0.7S8 
0. 7 ST 
0.758 
0.758 

6.758 
0.757 
0.757 
0.758 
0,758 
0.758 
0.758 
0.758 
0.769 
0.759 
0.759 


0.538 

0.537 

0.502 

0.500 

0.500 

o.ser 

0.500 
0.500 
- ©ii'STO 
0.5OS 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0, 500 
0.500 
0.496 
two© 
0.500 


- 1.0 
-1.3 
-1.4 
-1.4 
-1.4 
- 1.0 
- 1.0 
- .8 
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ROTOR SCALE DATA * PROGRAM LA3530 * BODY AXES 


05/16/68 PAGE 7 
TIME 907.07 


Table II - 24. Rotor No. 3. 

TEST 310.0 RUN 21 

34 FT. 0012 ROTOR V/OR * ,36 M4UQH90) * . ‘i 7 

SHAFT AXES COEFFICIENTS. BASED ON ROTOR BLADE AREA AND ROTOR TIP SPEED 


RT. 

THETA 

alpha 

SHAFT 

ALPHA 

CONTROL 

CT 

CH 

CYR 

CNXB 

CMY 

CQ 

CP 

CPO V/OR MU. DM90) 

s 

1. 

0.0 

0*0 

-in 

0.Q091S? 

0.007066 -0.000928 

-0.000609 

0.019990 

0.001327 

0.0014035 

0.0075418 0.869 

0.462 

-i.i 

2. 

0*0 

2.0 

-0*4 

0.025547 

0.007059 -0.002131 

-0.001087 

0.018328 

0.000847 

0.0911213 

0.0078475 0.850 

0.467 

-1.4 

3. 

0.0 

4.0 

0 J3 

0.045011 

0.007637 -0.003270 

-9k §00817 

0.018133 

0.000302 

0.OT06558 

0,0093867 0.856 

0.4SS' 

-1.5 

4. 

0.0 

6*0 

1*3 

0.055735 

0.007490 -0.004359 

-0,0§i562 

0.016965 

-0*000910 

-0.0006728 

0.0X04929 0.850 

0.467 

-1.4 

5. 

8.0 


2*0 

0.079161 

0.004583 -0.006229 

-e, 609187 

0. 020133 

-0.002404 

-0.0017940 

0.0111936 0.85© 

0.467 

-1.8 

bo 

2.0 

SiO 

-1*0 

0.060818 

0.007118 -0.005632 

-0.009658 

6 ® 0 XIIO&S 

-0.000826 

-0.0004548 

0.0108952 6.835 

§.465 ' ' " 

-1.3 

7. 

2.® 

410 

-2*1 

0,046016 

0.00913® -0.004386 

-§,000372 

0.016314 

0.000144 

©.©@@4557 

0.0109444 0.857 

§.465 

-1.1 

8. 

2.0 

240 

-2*9 

@.©27341 

0.008457 -0.002906 

-0.000665 

0.016881 

0.001071 

0.0009113 

0.0089407 0.357 

@.465 

-1.0 

9. 

2.0 

ms 

-3J4 

8.0X3687 

or. 007162 -0.001837 

-@.§00715 

0.0X9224 

0.0O1O0T 

®.H033»W 

0.0074707 0.835 

Bims — 

-1.0 

10. 

2.0 

-2L0 

-?4*2 

-0.001404 

0.007132 -0.000710 

-06 @80927 

0.018179 

0.001290 

@.S©15919 

0. 0077694 0.857 

0.666 

- .8 

IX* 

4,0 

-2*0 

-8*6 

0.002290 

@.@08156 —0.002013 

-iLOSiist 

0.016512 

0.001377 

@.©§15918 

S*©fg»t9 i.SSsi 

@.463 

- .5 

‘If* 

§*© 

-*;e 

-7*5 

-0.0X4106 

@.©07916 

0.099086 

-o*ooxoqz 

0.0172X1 

0.000795 

8.0011371 

"■ 1.O0P7530 O.857 ” 

01560 

- .4 

X 3 * 

4.0 

0.0 

~6*0 

0.01*054 

S.TOS878 -0.TO1838 

-OlOOQlll 

Q. 017358 

0.001504 

0.0015919 

0*009X897 f*857 

©.666 

- .7 

14. 

4.0 

2.0 

-5*1 

0.O30S15 

0.008291 -0.006190 

-9. 600343 

9.SI9339 

0 *001218 

@.©011371 

§419121? §.837 

466 

- .7 

'IS. 

4.® 

4*0 

-4*3 

' 0.045101 

0.007290 -0.005873 

04990253 

0.019742 

O.W05S9 

' 0.0086822 

0.0095164 -Mitear-JKmS— - 

- .7 

X.6ts 

4.® 

640 

•*3.-4 

S.0&0928 

0.006939 -0.007381 

-i.osffloas 

0.019467 

-0,000920 

3.0&B00O0 

0.0112362 0.857 

©.466 

-1.0 

17. 

4.0 

848 

-244 

0.888609 

0.006439 -0.008449 

-ii,a®0628 

Q. 020044 

-0.000626 

-©,§©8632.2 

@.0133489 0,836 

0.465 

-1.1 

IS. 

6.0 

6.0 

-5.-0 

0.075838 

8.008894 -0.009339 


0.016632 

o.nooss* 

e.iwww 

BoUT 5W%m ‘0V855 

s zms-— 

- .2 

19* 

6.0 

4,0 

-646 

0.050323 

0.010861 -0.006794 

0*000072 

0.015839 

© .001347 

0.0011378 

0.0133230 S.856 

0.465 

- .6 

20. 

6*0 

2.0 

-7.45 

0.037044 

0.010887 -0.005773 

0.000264 

0. 016996 

0,001313 

0.0011371 

0.0115101 0.856 

0.466 

- .4 

21* 

6,0 

Si.0 

-8.4 

0.016861 

0.010392 -0.003967 

0*900220 

0.017021 

0.001262 

0.0015919 

0,0X04830 0.957 

0,586 

- .3 

22* 

6,0 

“2.0 

-942 

0.001615 

0.011049 -0.002194 

-0.0@@2&4 

0.016006 

0,001063 

S.OT15919 

0.0110050 0.857 

@,466 


23. 

6,0 

—4.0 

-1040 

-0.012952 

0.010534 -0.000839 

~8.0O@693 

0.016735 

0.000555 

@.©809097 

S. 0106852 ©.857 

0.466 


24. 

6.0 

-6.0 

-104B 

-0.043437 

0.008254 

o.seoesi 

-0.006051 

0.003029 

0.0SS732 

8.0002774 

0.0110705 0.856 

0.465 - 


25. 

8,0 

-6*0 

-12*7 

-0.021441 

0.011505 -0.000182 

-0*000888 

0.017438 

-0.000388 

0.0600000 

0.0117022 0.856 

0.466 


26. 

8.0 

-4*9 

-12*0 

-0.011636 

0.011957 -0.000748 

-0.000853 

0.017636 

©.080649 

0.0009097 

0.0118227 6.857 

0.466 


27* 

8*0 

-2,0 

-11. 2 

0.005416 

0,012286 -0*002571 

-0.090259 

0.017488 

0.001101 

0.00T3644 

0.0117105 0.856 

0.465 


28* 

B.O 

0.0 

-IS. 3 

0.017837 

0.011751 -0.003784 

-0*000809 

0.018193 

0,001089 

0.0015919 

0.0116404 0.856 

0.465 


29. 

8.0 

2.0 

-9*7 

0.033439 

0.011171 -0.005867 

-0.000051 

0.018325 

0.001609 

0.0015919 

0.0120805 0.856 

0.465 


30* 

18*0 

0*0 

-12*1 

0.032562 

0.01382S 

-0.006097 

0.000271 

0.018403 

0.901969 

0.0020468 

0.0138570 0.857 

0.566 

.4 

31* 

10,0 

**'.2 fa d 

-1343 

0.009865 

0*014000 -0.003584 

-®!©®§199 

0.018052 

0.001581 

9.0015920 

0.0132835 8.857 

0.466 

.1 

32. 

10.0 

-r4i0 

-1441 

-0.004396 

0.013955 -0.002418 

-Skiietai 

0,017204 

0.001273 

0.0011371 

0.0133263 0.857 

0.466 

.2 

S3. 

10.0 

-6.0 

-15.0 

-0.015145 

0.013415 -0 .0013*6 

@® 900237 

e.sxtoai 

~§.soea§z 

0.0004548 

0.0132331 0.857 

0,46®' 

.2 

34. 

10. 0 

-8.0 

-1540 

-0.026746 

0.012890 -0.000103 

-Oi. 000775 

@.§17118 

-0.001269 

-0.0008971 

0.0131075 0.851 

0.467 

.4 

— 

. — 







For 

the following data points _ 

_ . 






and/or b.. ^ 0° ± .2° 

s s 

ALPHA 


PT. 

THETA 

SHAFT 

a l 

s 

b l 

s 

18 

6 

6 

1.2 

0 

30 

10 

0 

1.2 

.6 
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ROTOR SCALE DATA fc PROGRAM LA3530 * BODY AXES 


05/16/66 PAGE 9 
TIME 907.0? 


Table II - 25. Kotor No. 3. 


TEST 310.0 RUN 22 


RT. 

1* 
2 . 
3. 
4 « 
3, 
6 « 
7. 
8 * 
9 , 
10. 

11. 

12 . 

13. 

14. 

15. 

16. 
17. 
16, 
19., 
20 , 
21 . 
22 . 
23. 
24 ® 

25. 

26. 


>34 FT. 0012 ROTOR V/OR * , ? 4 M<1*0JI90) * ,43 


THETA 

ALPHA 

SHAFT 

ALPHA 

CONTROL 

SHAFT AXES COEFFICIENTS, BASED ON ROTOR 
CT CH CYR CMXB 

0.0 

0*0 

-1*4 

0.016292 

0.009670 -0,001045 

0*004606 

& ® 0 


-0.6 

0.032904 

0.008900 -0.002956 

0.004970 

0.0 

4.0 

042 

0.049068 

Q. 007381 -0.003729 

0.004346 

0« 0 

6.0 

1*1 

0.066331 

0.007161 -0.005639 

®40®51@9 

2.0 

4*® 

-2.5 

9.047391 

0,007557 -0.005357 

0.865575 

2 a 0 

6*0 

-1*4 

0.062063 

0*006452 "“^«0O6331 

0.005718 

2.0 

Ball 

-04.7 

0.092329 

0.004668 -0.007170 

§.@05460 

2.0 

2*0 

"3*0 

0.031996 

0.008941 -0.804002 

8*005329 

2,0 

OiO 

-349 

0,01196® 

e. 008421 -8.WI032 

§.§04280 

2 sO 

5,0 

-1*9 

0,052169 

0.007059 -0. 005627 

0.095452 

2.0 

7.0 

-1.2 

0.077632 

0,006886 -0.007694 

0.©0«4S 

4 

7iO 

-3.4 

0,077666 

0.908312 -0,099071 

O.O0S682 

4,0 

8,0 

-3*0 

0,087919 

0.0049,70 -0.007570 

S ,005664 

*0 

6.0 

-4,0 

0.065870 

0,098763 -0. 808583 

0.095734 

4.0 

5.0 

~4*5 

0,051543 

0,008281 -0.007456 

0.005713 

4*0 

4.0 

-540 

0.04,7395 

0,009758 -8.906599 

§*©06863 

4.0 

2*0 

-5,8 

0.028S68 

0.010543 -0.004876 

0.005,786 

4 ® 0 

s.a 

-6*4 

0.011544 

0,010247 -0,803813 

0,005781 

6,0 

o.o 

- 8*6 

0.008460 

0.012235 -0,004009 

0.035886 

6,0 

2.0 

~7.9 

0,83124? 

0.013461 -0.006390 

6,006476 

« 0 

4vCI 

“ 7 .0 

0.040785 

0.0X1478 -0.0073-71 

0.006274 

h « 0 

5L0 

~6*5 

0. 0535 80 

0.010857 -0.006258 

01006122 

6,6 

6kO 

-&«0 

0.061880 

0. 010003 -0.008561 

0.006228 

8.0 

2.0 

-9.9 

0.02811-3 

0.015428 -0.006503 

0.006418 

8.0 

1.0 

~1S, 4 

0.01809? 

0. 015907 -0.005715 

0.006559 

0 «■ 0 

0.0 

1 0 ® B 

0,009641 

0.016465 -0. 004516 

0*005866 


BLADE AREA AND ROTOR TIP SPEED 


CMY 

CO 

CP 

CPQ 

V/QR 

M(l.D) (90) 

0.035292 

0.001309 

0.0015265 

0.0106550 

8.945 

0.500 

0.036825 

0,001124 

0.0010966 

0.0105714 

0.947 

0. 499 

0.039295 

0.0005*1 

0.0004394 

0.0105729 

@.947 

0.49 V 

0.034809 

-0.000594 

-0.0006599 

0.0123810 0.938 

0.496 

0,03525® 

0.000830 

0.0006556 

0.0107033 0.934 

0.496 

0.035255 

0.000259 

B. 0000000 

0.0ITO3T 0.934 

0. 496 

0.035502 

-0.001853 

-0.0015297 

0.0144739 

0.933 

8.496 

0,034674 

0.001303 

0.0010989 

0.0104735 

8.936 

0.496 

0.035754 

0.001951 

0.0015557 

0.00WI33 

0,944 

' 0. 4VT 

0.036380 

© ,000497 

0. ©06449? 

0.0112771 

0.943 

0.492 

0.0351 IB 

“0.000255 

-0.9006761 

0,0146094 

©.95© 

0.493 

0.031610 

0.000413 

-8.0002257 

0.0162916 

0.944 

0.491 

S.0372% 

0.000266 

-0,0004516 

0.0155919 

0.9SQ 

0.492 

0.034049 

0,000326 

0,0300000 

0.0146797 

0.95Q 

0.492 

0. 036362 

0 ,000931 

0.0004470 

Oi. 0123911 

0.944 

0,494 

0.033738 

0.001412 

0.0066805 

0.0128913 

0.942 

0.489 

0.032874 

0.001389 

0.0011342 

0,6119801 

0.943 

0.489 

0.032772 

0.001315 

@.601363? 

0.0110375 

0.944 

0.469 

0.031466 

0.000893 

0.0011363 

0.0136210 

0.943 

0.489 

0.031249 

0.001174 

6, 8009107 

§■.0146069 

0.944 

0.489 

0.033900 

0.001896 

0.0009106 

0.0143426 

0.943 

0.489 

0.033543 

0.001621 

0.6006830 

0.0152159 

0.945 

0.489 

0.033640 

0.061649 

0.0006830 

0.0160568 

0.944 

0,489 

0.032069 

0.001579 

0.0011425 

0.0166249 

0.946 

8.488 

0.031191 

0.001449 

0.0011425 

0.0164700 

0.946 

0.488 

0.030658 

0.000839 

0,0011445 

0.0X67131 

0.946 

0, 488 


s 

-1.4 

- 1.8 

-1.5 

- 1.8 

- 1.2 

-1.4 

- 1.1 

- 1 . 

-1. 


.4 

.2 
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ROTOR SCALE DATA * PR06RAM LA3530 * BODY AKES 


05/16/68 PAGE13 
TIME 907.07 


Table II - 26, Rotor No, 3, 

TEST 310.0 RUN 24 

34 FT, 0012 ROTOR V/QR * /, / MU. 0) (901 * ,52 

SHAFT AXES COBEFICIEMTS, BASED ON ROTOR BLADE AREA AND ROTOR TIP SPEED 


PT. 

THETA 

ALPHA 

SHAFT 

ALPHA 

CONTROL 

CT 

CH 

CYR 

cnbb 

CMY 

CQ 

CP 

CPO 

V/QR M41.0M90) 

A 1 

S 

1. 

0.0 

0.0 

U.0 

0.011358 

0.007943 

-0.001043 -0.000773 

0.032879 

0.001505 

0.0016873 

0. 0090945 

0.933 

0.489 

-1.3 

2. 

0.0 

0,0 

-1.2 

6,012140 

0.009380 

-0.001286 -0,000491 

0.046411 

0.001561 

0.0016927 

0.0110084 

0.994 

0.505 

-1.4 

3. 

0.8 

0,8 

-1*2 

0.014520 

0.919062 

-0.001343 -0.000403 

0.057483 

0.001564 

0.0017077 

0.012 T07O 

1*034 

’ 0*514 

’ -1.4 

4* 

0 <*0 

0,0 

-1.3 

0.018777 

0.011240 

-0.001123 -0.001098 

0.076990 

6.001568 

0.0017319 

0.0140077 

1.093 

0.526 

-1.5 

5. 

0,0 

0.0 

-UA 

0,018883 

0.011155 

-0.000991 -0*001193 

0.076622 

0.001378 

0.0017483 

0.0139616 

1.096 

0.524 

-1.4 

6, 

0,0 

2,8 

-0*6 

0.048320 

0.011016 

-0.003014 -@iW§262 

0.075720 

0. "001 503 

0.081301? 

0.0151879 1.1W 

0*521 

-1.8 

7. 

0.0 

*4,0 

-0o2 

0.070304 

0.010871 

-0.006502 -©*©@158© 

0.079923 

0.000403 

0.0005861 

0.0178105 

1 . 103 

0,525 

-2.0 

3. 

0.0 

6,0 

a*s 

0,08*959 

0.010536 

-0.006727 -0*001667 

0.077742 

-©.©01015 

-0.0005963 

0.0211573 

1.1U 

0.522 

-2.3 

9. 

0.0 

6,0 

0*6 

0. 091 302 

0.008946 

-0. 00678 T -01001025 

0.074320 

-0 .00153? 

-0.0010755 

’"0.0180808 

1*096 

’ 0*517 

-2.2 

1 ©« 

2.0 

61,0 

-147 

0.086055 

0.009491 

-0.007993 -0.000779 

0.070420 

-0.6S0896 

-6.0085982 

0.0192796 

1.998 

0.516 

-1.6 

21, 

2.0 

7,® 


0.101765 

0.010242 

-0.008670 -0*000547 

0.069761 

-0.001341 

-0, @0131 66 

0,0230994 

1.095 

0.517 

-1.8 

!.§> 0 

2.6 

5.0 

-*2,3 

0.071422 

0.011431 

-0.007001 -0.090477 

0.070148 

0.700422 

0.000119? 

0.0192018 

1.092’ 

6.518 — 

-1.5 

13. 

2.0 

4.0 

-2,6 

0.060918 

0,011394 

-D. 006349 

91000167 

0.071808 

0,000988 

6.0006004 

0,0175112 

1.094 

0.516 

-1.4 

14. 

2.0 

3*0 

73*1 

0.047822 

0,010406 

-0.005277 

0*090267 

0.072380 

8, SOI 46© 

0,0008405 

0.0148672 

1*093 

0.515 

-1.2 

"15. 

- ' JT.O 

2.0 

-*3*5 

0.0I62B3 

0.011412 

-0.006838 -0*000128 

0.070665 

0.001 1101 

0.0013254 

0,013X535 1.094 

0.515 

-1.2 

16, 

2 9© 

140 

-3*7 

0.024475 

0.012599 

-0.003789 -0. 006301 

0.068807 

0.001755 

0,0015691 

0.0158153 

1,095 

0.515 

-1.1 

17® 

^ <?0 

040 

-4*1 

0.019370 

0.012627 

-0.003006 -0,000077 

0.068954 

9. 001739 

0. 0915688 

0.0153719 

1 .094 

0.014 

-1.1 

is. 


-U0 

-4,3 

32 

0.012386 

-0,001103 -0*001267 

0.059510 

0. 001878 

0.0015689 

0.0150419 

1.094 

0*514' — 


19* 

1.0 

0,0 

-3,8 

0.013696 

0.011292 

-0.002549 -0,000720 

0.068814 

0.001831 

0*0018131 

0.0141458 

1.093 

0.514 

-1.2 

<20 t» 

1.0 

2,0 

-*2*0 

0.043102 

0.011357 

-0.00*154 -0*000039 

0,070348 

0.001571 

0,0013294 

S.S153©56 

1.091 

0.513 

-1.4 

■‘11, 

1,8 

410 

-1.4 

0,069977 

0,010397 

-0.005233 -0.900623 

0.071078 

O.OOOflS 

0.0006043 

0.0171052 

1 .091 

0.5X3 ' 

-1.6 

22® 

1.0 

6i>® 

-e*s 

0.089829 

0.099336 

-0.007899 -0.060523 

0.070838 

-0 .880911 

-0.0008489 

0.0193109 

1.092 

0.513 

-1.8 

23® 

3.0 

6,0 

•*3,2 

0. 077612 

0,010612 

-0.008400 -0*000698 

0.069008 

-0.000291 

-0.0001213 

0.0200896 

1.092 

0.512 

-1.3 

24. 

3,0 

7,0 

-2,7 

0.087550 

0.008976 

-0.D088B4 -0.000860 

0.069324 

-0.000481 

-0.0006074 

0.0205761 

1.093 

0.512 

-1.5 

25. 

4.0 

740 

-3.5 

0.094419 

0.011468 

-0.009389 -0*000419 

0.067476 

-0.000522 

-0,0003651 

0.0244342 

1.095 

0.512 

- .6 

26, 

4.0 

6,0 

-4*3 

0.071418 

0.011365 

-0.008729 -0*000732 

0,069936 

0.000255 

-0.0001219 

0.0202955 

1.096 

0,512 

- .7 

27. 

4.G 

4,0 

”5,1 

0,051348 

0.013426 

-0.007666 

0.000235 

C. 069084 

0.000809 

0.0006095 

©.019X405’ 

1 .096 

0*512 

-1.0 

28, 

4 .0 

2.0 

-6,0 

0.034317 

0.013638 

-0.005848 -0*001535 

0.069234 

0.000690 

0.SO08546 

0.0170388 

1.094 

0.511 

- .7 

29. 

& ®0 

0,0 

-6,7 

0.009104 

0.015327 

-0.004345 -0.000060 

0.067295 

0.000912 

0.0010988 

0.0170618 

1.094 

0.511 

- .6 

30. 

5,0 

9,0 

-7*9 

0.000770 

0,016904 

-0.005155 -0*000346 

0.067701 

0.000565 

0.0008545 

0.0193303 

1,093 

0,511 

- .5 

31. 

6.0 

0,0 

-8.9 

0.001113 

0.018485 

-0.005240 -6*000418 

0.068165 

0.000315 

0.0003663 

O.020S8T9 

1.094 

6*511 

- .2 

32. 

6.8 

2,0 

-8*3 

0,021137 

0.017074 

-0.007167 -0*000428 

0.066896 

0.000732 

0.0003669 

0,0198306 

1.094 

0.511 

- .5 

33 « 

6,0 

1,8 

-8.8 

0.008243 

0.017374 

-0.005828 

9*000089 

0.007005 

0,000549 

6.SOT3674 

0.0195144 

1,893 

6.5X6 

34. 

7,8 

0.0 

-10*1 - 

-0,000393 

0.019516 

-0,«S5Q6 -©*@96029 

0.068122 

0.000422 

-0.0001225 

0.0212060 

1.093 

0.510 


35. 

3,0 

0.0 

-*5*8 

0.006914 

0.013469 

-0.003994 

@ s §i®g07 

0 .86844SJ 

0,001608 

0.0013497 

0.0160974 

1.095 

0.510 



'-->r the ‘' .1 lowing data point 

a, * 0° + . 2 ° 

x s ' 's' — 

ALPHA 

FT, THETA SHAFT a, b 

S J-8 

0 ,7 


25 


4 


7 
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